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SPECIFICATION 



To all whom it may concern: 

Be it known that We, Thomas J. Campana, Jr., Michael P. 

Ponschke, and Gary F. Thelen, citizens of the United States, 

residing respectively at 3836 West 86th Street, Chicago, 

Illinois 60652; 212 Tara Drive, Lockport, Illinois 60441 and 

16 Fox Lane, Palos Park, Illinois 60464; have invented certain 

new and useful improvements in 

SYSTEM FOR INTERCONNECTING ELECTRONIC MAIL 
SYSTEMS BY RF COMMUNICATIONS 

of which the following is a specification. 
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Description 
Electronic Mail System With RF 
Communications to Mobile Processors 



Technical Field 

The present invention relates to electronic mail 
systems for transmitting information between 
processors. 



Background Art 

The use of computers to send and receive 
10 electronic mail messages is becoming very popular 

globally. Numerous companies (both network and 

software related) offer electronic mail packages 
(E Mail) and services. Currently, electronic mail 
services provide a convenient alternative to the more 
15 formal facsimile transmissions of memos and documents. 

Electronic mail is typically used to send relatively 
short informal messages between computers within an 
organization, or to a party located at a distant 
location or company. Electronic mail services are 
2 0 basically a wire line-to-wire line, point-to-point type 

of communications. Electronic mail, similar to 

facsimile transmissions, provides a one-way message. 
A recipient typically does not have to interact with 
the message. Electronic mail, unlike facsimile, is a 
25 non-real-time message transmission architecture. 

Fig. l illustrates a block diagram of a typical 
electronic mail system 10 in commercial use such as by 
AT&T Corporation. The electronic mail system 10 is 
comprised of a plurality of single processors or groups 
30 of processors #1-#N with N being any number with each 

group having individual processors A-N with N being any 
number. The groups of processors #1-#N may be 

distributed at locations which are linked by the public 
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switch telephone network 12. The individual processors 
may be portable personal computers with a modem which 
are linked to the public telephone switch network 12 
through wired or RF communications as indicated by a 
5 dotted line. Groups of associated processors #l-#3 may 

have diverse configurations with the illustrated 
configurations only being representative of possible 
architectures of groups of associated processors. The 
groups of associated processors may be connected to a 
10 host or mainframe computer through various 

communication mechanisms such as direct telephone 
communications (#1) , communications through a local 
area network (#2), or communications through a private 
automatic branch exchange (#3). It should be 

15 understood that the illustrated architecture of the 

single and associated groups of processors is only 
representative of the state of the art with numerous 
variations being utilized. Many of the groups of 
associated processors are contained within the database 
2 0 network of a single company or organization located at 

distributed geographical locations throughout a country 
or in different countries. 

Communications between an originating processor A- 
N, which may be any of the processors within the groups 
25 of associated processors #l-#3 or processor #N and a 

destination processor A-N are completed through the 
public switch telephone network 12 to one or more 
gateway ^-s wi tc h - with mailboxes 14 which function to 
store the message for delivery to the destination 
30 processor at a later point in time. The gateway 

switches with mailboxes 14 have a storage location, 
associated with each subscriber which may be any of the 
computers A-N within the associated groups of 
computers #l-#3 and individual computers #N, which 
35 provides retrieval capability of the electronic message 
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when it is not delivered directly to the destination 
processor A-N such as when the destination processor 
does not go directly off hook in response to an attempt 
to deliver the message from storage in the electronic 
5 ^ mail gateway mailbox storage location associated with 
the destination processor. In order to originate an 
electronic mail message, the originating processor A-N 
calls an associated gateway switch with mailboxes 14 
via telephone through the usage of a modem connection. 

10 This connection is made through the public switch 

network 12. A gateway switch with mailboxes 14 answers 
and provides a data connection to the originating 
processor A-N. The gateway switch with mailboxes 14 
typically contains the originating processor A-N file 

15 and verifies that the sending processor is able to 

originate an electronic mail message via some form of 
password protection. Upon verification of the entry 
password, the electronic gateway switch with 
mailboxes 14 down loads software and entry screens that 

2 0 are displayed on the originating processor to permit a 

message to be composed. Thereafter, the message is 
composed and transferred from the originating 
processors gateway switch with mailboxes 14 to the 
destination processors gateway switch with mailboxes 

25 where the message is stored and an attempt is made to 

deliver the message to the destination processor via 
telephone connection through the public switch 
telephone network 12. 

Electronic mail systems have several common items 

30 that must be entered in order to originate and send 

(format) an electronic message. These items include 
the destination address, which consists of either the 
person or company f s name, an , abbreviated form of the 
person's company or name, or a series of digits or 

3 5 a lphanumer i c characters that must be entered to 



indicate to the electronic mail system the destination 
address of the recipient processor. Another item is an 
identification of the originating processor which may 
be an indication of the sender or the originator f s 
name, company name, an abbreviated form of the 
originator ' s name or company name , or a numeric or 
alphanumeric entry that comprises the sender's name or 
address. This information is collectively an 

identification of the originating processor. Another 
item is the subject of the message which is typically a 
short reference as to the subject matter of the text or 
message that follows. Finally, the message or message 
text must be entered which is the information that is 
inputted by the person or machine which is originating 
the message at the originating processor A-N . Upon 
completion of the message text, the user or machine 
operating the originating processor A-N enters a series 
of commands or keystrokes on the originating processor 
to transmit the message to the gateway switch with 
mailboxes 14 associated with the originating 
processor A-N. 

The transmission of the message from the 
originating processor's gateway switch with 
mailboxes 14 to the destination processor's electronic 
mail gateway switch with mailboxes is via analog or 
digital communications through the public switch 
telephone network. The destination gateway switch with 
mailboxes 14 contains the destination address of the 
recipient destination processor. 

Upon arrival of the information at the destination 
processor's gateway switch with mailboxes 14, one of 
two events takes place. The information is typically 
stored in the destination processor's electronic 
mailbox for later retrieval by the destination 
processor through interaction by the user of the 
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destination processor. This typically happens as a 
result of the fact that a person is not located at the 
destination processor at the time of delivery of the 
message to the gateway switch with mailboxes 14 or the 
destination processor is not turned on and connected to 
the public switch telephone network 12. A second 
methodology is that the destination processor's gateway 
switch with mailboxes automatically dials the gateway 
processor's telephone number to deliver the 
information. In the situation where the destination 
processor is within a company or organization, the 
information may be delivered to the host computer. The 
destination processor ' s host computer stores the 
information until the destination processor calls the 
host computer to retrieve the information. In both of 
the methodologies described above, information delivery 
requires periodically calling a host computer or a 
mailbox at the gateway switch with mailboxes 14 to 
determine if new messages are present. This incurs 
additional costs in telephone calls and/or labor. If 
the host computer or gateway switch is not checked 
frequently, the information becomes untimely in its 
delivery . If the destination processor frequently 
checks the host computer or gateway switch, then 
additional costs and telephone calls and/or labor are 
encountered . 

As personal computers are used more frequently by 
business travellers, the problem of electronic mail 
del i very becomes considerably more difficult. 
A business traveller carrying a portable PC has great 
difficulty in finding A telephone jacksj( to connect the PC 
to fetch electronic mail from either a host computer or 
a gateway switch. Connections for a PC's modem are 
difficult to find in airports and with the advent of 
digital PABX • s in businesses and" the telephone 




connectors are incompatible with a PC's analog modem. 
Hotels and motels oftentimes have internal PABX's that 
prevent calls from automatically being placed by the 
user's PC to electronic mail gateway switches to 
retrieve information. Most portable PC modems will 
only operate correctly when connected to a true outside 
telephone line that has telephone battery voltages and 
dial tone available to permit the number to be dialed 
direct. The inability to find an appropriate 

connection to connect the PC modem when travelling has 
contributed to the degradation of electronic mail 
reception when the recipient is travelling. When 
travelling internationally, this problem is further 
compounded by the fact that most electronic 
gateway mailboxes require a 1-800 toll free number 
dialed in order to connect the mailbox. Almost all 1- 
800 telephone numbers are available for continental use 
only and cannot be accessed from a foreign country. 

Industry trends make it increasingly difficult to 
receive electronic mail. When PC's were exclusively 
considered an office or desktop machine, it was less 
difficult to deliver electronic mail. Advances in the 
state of the art in microelectronics have permitted 
PC ' s to be downsized to very lightweight portable 
(notebook) , and notebook size computers. These 
portable units have the computing and storage power of 
the former desktop units and have lent themselves to 
the trend that they now become very portable in their 
utilization. They are small enough that they can 
easily fit into an attache case and/or a suit pocket. 
The net result is that the portable unit no longer 
resides in the office or the desktop. The portable 
unit now may be taken home at night, as well as on 
travel with the user, such as for business travel. 
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Increased portability of PC's further aggravates the 
problem of automatic electronic mail delivery as a 
consequence of portability eliminating the wired 
communication paths which have been typically used in 
5 state of the art electronic mail systems. The 

electronic mail industry is currently experiencing a 
rapid growth rate. 

Numerous communication companies are offering 
forms of electronic mail services. However, a problem 
10 arises that users of one electronic mail system 

currently cannot send electronic mail to a subscriber 
of another electronic mail system (e.g., AT&T E-mail to 
Sprint Mail, etc.). Numerous attempts are currently 
underway in the industry to solve this problem. 
15 Current attempts are the utilization of common 

protocols between electronic mail systems (e.g. X.400) . 
However, the proposed system does not resolve the 
problems resultant from portability and travelling 
situations described above. 
2 0 Fig. 2 illustrates a diagram of a prior art 

network 10 0 developed by Telefind Corporation of 
Coral Gables, Florida, which provides worldwide paging 
and data transmission capability and is a preferred 
form of the RF information transmission network used in 
25 practicing the present invention. This network is 

described in detail in «the — &oaign eer'-5 r United States 
Patents 4,866,431, 4,868,558, 4,868,562, 4,868,860, 
4,870,410, 4,878,051, 4,881,073, 4,875,039 and 
4,876,538 and United States patent application Serial 
30 Nos. 409,390, 464,675, 465,894, 464,680, 429,615, 

429,541, 409,605, and 456,742 which are incorporated 
herein by reference in their entirety. The system is a 
distributed network of, switches comprised of a 
plurality of local switches 112, a plurality of lata 
35 switches 114 and a plurality of hub switches 116 with 
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each switch being located in a different geographical 
location within an area being serviced by the system. 
The hub switches 116 may be located totally within a 
country to provide national service or in multiple 
5 countries to provide international service* Only a 

single portion of the network is labelled with* 
reference numerals with it being understood that 
repeating portions' exist such as for that portion under 
the jurisdiction hub switch #P; Communication links 

10 which are illustrated as a dotted arrow represent 

network structure which has been omitted for clarity 
that is identical to structure that is illustrated in 
detail. Additionally, one or more sublocal switches 
may optionally be provided within the system under the 

15 jurisdiction of the local switch as described in the 

aforementioned patents. The sublocal switches have 
been omitted for purposes of clarity. Each switch has 
jurisdiction over a geographic area. The functions 
performed by the local switch 112, the lata switch 114 

20 and the hub switch 116 are described below, A local 

paging service 118 is typically connected to each of 
the local switches 112 which offers other paging 
services than that provided by the present invention 
although it should be understood that the local switch 

2 5 may be used exclusively to control all services offered 

at the local level. The local paging service 118 is 
typically an existing common carrier paging service 
which services an area within broadcast distance of a 
transmitter 115 under the jurisdiction of the local 

30 paging service to which the local switch 112 has been 

connected to permit the local, paging service to 
function in the network to transmit pages to a 
plurality of paging receivers 119 (only one having been 
illustrated) connected to a peripheral device 119 which 

35 may be a data processor printer, telex service, 




facsimile service or other types of data processing 
devices. The paging receivers automatically download 
data stored in their memory upon connection to a 
printer for producing a printout of the data. The 
5 printer is sold with the receiver by Telefind 

Corporation of Coral Gables, Florida. The paging 
receivers 119 are described in United States Patents 
4,849,750, 4,851,830, 4,853,688, 4,857,915, 4,928,100, 
4,935,732, 4,978,944 and 5,012,235 and United States 

10 Patent application Serial Nos. 381,483, 381,527, 

597,350 and 662,616 which are assigned to Telefind 
Corporation of Coral Gables, Florida. The transmitter 
115 may be either an analog or digital transmitter. 
Communications between the local, lata and hub switches 

15 may be by any existing communication medium 12 0 such as 

direct dial-up circuits (IDD Circuits International) , 
direct outward dial circuits (end-to-end) , in-bound 
watts (and other in-bound services that are volume 
discounted) , out-bound watts (and other out-bound 

20 services that are volume discounted) , feature group A 

(U.S. service), feature group B (U.S. and European 
services), MF tie trunks (U.S. and European , services) , 
and direct inward dial (international service, where 
available) , as well as any future medium which permits 

2 5 pages to be transmitted between switches . Each of 

these services are indicated schematically by a 
bi-directional arrow 12 0 which interconnects a local 
switch 112 to a lata switch 114, a lata switch to a hub 
switch 116, and a hub switch to another hub switch. 

3 0 Furthermore, the local switches 112 are connected to a 

local paging service 118 by a communication link 122 of 
any conventional nature, including wires connecting the 
local switch to the local paging service. Each switch 
is provided with a local telephone trunk 127 which 
35 functions as a maintenance port . Furthermore , dotted 
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bi-directional lines 124 illustrate alternative 
communication paths between switches which may be used 
in the case of malfunction or busy conditions. It 
should be further understood that the network is not 
limited to any particular communication protocol 
linking switches, nor connecting the local switch to 
the local paging service. A telephone trunk 2 8 
functions as an input for manual (telephone handset) 
and automatic device entry of pages as described below. 

The network 110 provides numeric, alphanumeric and 
data services to all points within the United States 
and participating countries . In the preferred 
embodiment of the network, a universal code is used for 
encoding transmissions of characters over both the 
communication links 12 0 and 122 which is compatible 
with existing analog and digital transmitters 115. 
A universal code discussed in the aforementioned 
patents utilizes sixteen tones for encoding all 
characters for transmission between switches or to a 
local paging service 118. Each character is 
transmitted as two successive tones. A X.25 modified 
transmission protocol which is disclosed in the 
aforementioned network patents is preferably utilized 
for transmitting packets of pages between switches. 

The network 110 is economical to implement and 
operate as a consequence of utilizing distributed 
processing technologies and transmission of pages 
periodically in packets of pages between the switches. 
Dynamic interaction between a frequency agile pager, 
which preferably is of the type described in the 
above-referenced receiver patents and applications and 
the network 110 efficiently utilizes transmission time 
that is available in the frequency spectrum. One of 
the distinct advantages of the network 110 is that it 
utilizes existing paging common carriers to deliver 
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pages to the end user with existing paging RF coverage 
in the United States being greater than 85% of its 
geographical area with just two 150 MHz freguencies 
with a total of 10,500 additional frequencies being 
5 available for paging receiver use. Wire line common 

carriers, private systems, hospital, government, 
emergency and many other services can be accommodated 
by the utilization of dynamic frequency programming, by 
the network 110 to change the frequency band on which 
10 individual paging receivers may receive pages. 

The network 110 provides an integrated sublocal, 
local, regional and nationwide paging network that is 
transparent to use by the subscriber and provides for 
pages (data transmissions) to be called into an 
15 existing local paging service 118 by the making of a 

local phone call on a telephone trunk 128 connected to 
the local switch 112 in a conventional fashion as well 
as to any lata switch 114 throughout the network 110 by 
a local phone call to telephone trunk 12 6. The 
20 functionality of permitting pages or data transmissions 

to be originated anywhere within the network 10 by 
local telephone call, preferably by calling a single 
number within the country (950-XXXX) avoids the 
telephone expense and system overhead caused by calling 
25 of a central switch to originate a page. It should be 

understood that the network's usage of periodically 
transmitting packets of pages between switches results 
in a much lower cost than the cost of 800 or 
conventional long distance service . The phone 
30 trunk 126 for calling the lata switch 114 to place a 

page anywhere within the network 110 is indicated by 
bi-directional arrows to each lata switch. Regardless 
of the location of the person making the telephone call 
to a lata switch 114 over telephone trunk 126 to 
35 originate a page, the lata switch will formulate a page 
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with the destination specified by geographically 
descriptive digits of the identification code inputted 
with the call to request a page or data transmission to 
the lata switch and the network 110 will automatically 
route the page through the switches of the network to 
the person being paged by way of the local switch 112, 
which stores a subscriber file that stores the 
identification code of the subscriber and paging 
receiver. The local switch 112 , which stores the 
identification code inputted with the page in its 
subscriber file, adds one or more destinations to the 
page and transmits the page(s) to the local paging 
service 118 and/or the network 110 by way of the lata 
switch 114 having jurisdiction. The person placing the 
page by calling the local switch 112 on telephone 
trunk 128 or the lata switch 114 on telephone trunk 126 
does not have to know the location of the person 
receiving the page. 

The local switch 112 is connected to a 
participating common carrier paging service 118 located 
in a particular geographic area. The local switch 112 
has local direct inward dial trunks 128 which permits 
the subscriber . to use a local telephone call to place a 
page. Pages over the local telephone trunks 128 may be 

(1) numeric characters which are entered manually by 
DTMF tones or other telephone coding mechanisms, 

(2) alphanumeric characters which are entered manually 
by DTMF tones or other coding mechanisms, 

( 3 ) alphanumeric characters which are entered by an 
automatic message inputting device using an encoding 
format having a transmission protocol of conventional 
nature such as DTMF tones or (4) a high speed (baud 
rate) encoding protocol such as an X.25 protocol 
permitting a variable number of pages or data 
transmissions each with its own network destination to 
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be formed into a packet which is transmitted to a 
single switch. The local switch 12 has voice prompting 
which, facilitates the person placing a call on the 
telephone trunk 28 to enter a message to be transmitted 
as a page. 

The local switch 112 processes the pages received 
from the telephone trunk 128 and from the associated 
lata switch 114 to which the local switch is connected 
by the communication link 120. It should be understood 
that the local switch 112 has programming which 
automatically and dynamically monitors paging traffic 
when a plurality of transmission frequencies are used 
and allocates the frequencies available to the paging 
service 118 for transmission to the paging receivers to 
maximize the local paging services paging throughput as 
described below. The local switch 112 calls the 
resident local paging terminal of the paging 
service 118 and determines how much air time it has to 
deliver a batch of pages to the transmitter 115 
associated with the local paging service. The local 
switch 112 then calls the local paging terminal of the 
local paging service 118 and transmits a batch of pages 
encoded in the hybrid encoding format described below 
which is compatible with existing analog and digital FM 
paging transmitters. 

The local switch periodically transmits packets of 
pages or data transmissions stored in an outbound lata 
buffer over communication link 20 to the lata 
switch 114 having jurisdiction over it which provides 
cost efficient transmission and efficient page or data 
transmission processing. This architecture is highly 
efficient, in routing the pages originating at the local 
switch 112 to be transmitted by the network 110 which 
are intended for broadcast by a transmitter remote from 
the local switch having a subscriber file storing the 
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identification code of the subscriber to which data or 
a page is to be transmitted. 

When the subscriber desires to receive regional, 
national, or international service, the local lata 
switch 112 is programmed by the subscriber by simple 
telephone area code entries which identify the service 
areas to which pages or data transmissions are to be 
transmitted. The programming is accomplished by adding 
or deleting one or more- area codes of the subscriber's 
destination field contained in a subscriber file 
maintained in the subscriber's local switch 112. In 
the United States, area codes are used for ease of 
subscriber use and telephone books may then serve as 
the service area directory. The same ease of use is 
available to worldwide customers with county-city code 
entries available from telephone books in any airport, 
hotel or business. 

The local switch controls the generation of 
individual pages or data transmissions having message 
detail as described below with reference to Fig. 6. 
The number of pages or data transmissions which are 
generated in response to a page received without an 
area destination from the telephone trunk 128 or from a 
lata switch 114 is determined by the central processor 
of the local switch 112 interrogating any area 
destinations listed in the destination area code 
field of the local switch as described below with 
reference to Fig. 3. Each page or data transmission 
generated by the processor contains the same message 
content. A separate page or data transmission is 
generated for each destination area listed in the 
destination area code field and if the local service 
option of the service option field is selected, as 
described below, an additional page or data 
transmission is generated for broadcast by the local 
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paging service 118 without an area destination in the 
network which is processed by the local switch 112 as a 
page or data transmission received from the network for 
broadcast by the local paging service. Furthermore, 
5 each individual page or data transmission generated by 

a local switch 12 contains one or more commands. The 
commands which are added to each page or data 
transmission transmitting a message are determined by 
the operation of the central processor of the local 

10 switch 112 in response to interrogation of the selected 

service options of the subscriber. Programming of 
receivers with the channel programming command is in 
response to the local switch programming the receiver 
to receive one or more channels, subscriber programming 

15 of destination areas of reception in the destination 

area code field, and the degree of utilization of the 
channels of the local transmitter 115 . 

The central processor of the local switch 112 
processes each individual page or data transmission 

20 received from the network to determine if it originated 

from a local switch 112 or a lata switch 114. This 
determination is made by determining if a destination 
header identifying a lata switch 114 originating the 
page precedes the paging receiver identification code 

25 in a packet having the configuration of Fig. 6. In the 

absence of the header (which is a geographic 
identification of the originating lata switch 112 in 
the network) in an individual page or data 
transmission, the , page or data transmission is 

3 0 processed exclusively by the local switch 112 for 

broadcast by the associated local paging service 118 
without interrogation of a subscriber file in the local 
switch. If the header is found in a page or data 
transmission, the central processor processes the page 

35 as. either a request to reprogram the subscriber file or 
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as a page received on the telephone port 128 without an 
area destination which must be processed to determine 
one or more area destinations and ^formed into new pages 
each with a different area destination from the area 
5 destination field if transmission by the network is to 

occur and into a page or data without an area 
destination if transmission by the local service 18 is 
to occur. 

The local switch 112 also serves as the dynamic 
10 programming interface between the paging or data 

receivers 119 and the network 110. The local paging 
service 18 may cause channels to be received by 
receivers 19, change subscriber identification codes 
and add new customers to the network 110 utilizing the 
15 local switch 112. The functionality of the 

receiver 119 can be changed from a fixed channel to a 
multi-channel or a scanning receiver as required by use 
of the channel programming command. 

Messages originating at the local switch 112 which 

2 0 are transmitted to the lata collector switch 114 having 

jurisdiction .over it are packetized as described below 
with reference to Fig. 6. Destination area codes 
(telephone area codes or other geographically 
descriptive code) are added to pages or data 
25 transmissions prior to transmission to the lata 

switch 114 and the receiver 119 is dynamically and 
automatically reprogrammed for the new service areas by 
the local switch 112 issuing channel programming 
command (s) which ensures that the receiver 119 is 

3 0 programmed to receive channels in each designated 

area. The current channels remain in the receiver 119 
to avoid loss of a message while a subscriber is still 
in the area. 
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The lata switch 114 provides a second tier of 
network intelligence. This intelligence includes page 
or data transmission processing, packet izing and 
routing. The lata switch 114 receives packets of pages 
5 from each of the local switches 112 within its 

jurisdiction as well as the hub switch 116 having 
jurisdiction over it. The lata switch 114 provides the 
geographical presence for the network 110 to originate 
and terminate pages or data transmissions utilizing 

10 dial-up or dedicated communication services. 

The lata switch 114 is responsible for collection 
of pages from the local switches 112 within its 
jurisdiction. When a packet of pages is received from 
the local switch 112 , it is disassembled, processed and 

15 stored for transmission to the proper destination (s) in 

one or more packets each consisting of one or more 
pages which are intended for destination ( s ) either 
within or outside the lata switch jurisdiction. The 
lata switch 114 periodically transmits packets of pages 

2 0 stored in its outbound hub buffer and its outbound 

local buffer to the associated hub switch 116 having 
jurisdiction over it and to local switches 112 within 
its jurisdiction which provides cost efficient 
transmission and efficient processing by avoiding 
25 processing by a single central switch controlling the 

network 110. This architecture is highly efficient in 
routing pages or data transmissions originating within 
the jurisdiction of the lata switch 114 which are 
intended for broadcast outside its jurisdiction as well 

3 0 as distributing pages or data transmissions from one 

local switch 112 to one or more additional local 
switches within the jurisdiction of the lata switch. 
If the page or data transmission is destined for 
distribution within the jurisdiction of the lata 
35 switch 114, the page or data transmission is processed 
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into packets for transmission to each of the local 
switches 112 within its jurisdiction or alternatively 
to less than all of the local switches in its 
jurisdiction. The pages or data transmissions are then 
periodically transmitted as packets to the local 
switches 112 within the jurisdiction of the lata 
switch 114. 

The lata switch 114 is also responsible for 
collection of pages outside its jurisdiction to be 
broadcast to the local switches 112 within . its 
jurisdiction. Packets received from the hub switch 116 
are disassembled, processed, and packetized for 
transmission to the destination local switches 112. 

The function of the lata switch 114 in collecting 

requests for placing pages or data transmissions in the 

network or to reprogram the subscriber file of a local 

switch 112 by placing a local phone call on telephone 

trunk 12 6 is an important aspect of the network, 

A 

rw=i venft i The lata switch 114 places the header 

discussed above, which geographically identifies the 
lata switch originating the page or data transmission 
in front of the receiver identification code, in a 
packet as illustrated in the message detail of Fig. 6 
to enable the local switch 112 to differentiate between 
pages or data transmission which are for broadcast by 
the local service 118 associated with a receiving local 
switch 112 and pages or data transmission which require 
access to the subscriber files to generate one or more 
pages or data transmissions for broadcast or for 
reprogramming a subscriber file. Preferably, the 
header is four digits comprised of a country code 
followed by the telephone area code identifying the 
lata switch 114 which received the call for the 
originating page or data transmission. 
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The hub switch 116 provides the third tier of 
network intelligence and serves as an inter-regional 
communications link. One hub switch 116 will 
preferably be located in each international region to 
5 serve as a network routing switch. In the 

United States, a hub switch 116 will be located within 
the region served by each of the Bell regional 
companies (RBOC's). Accordingly, in the United States 
the preferred implementation h of the network 110 

10 includes seven distinct hub switches 116. Each hub 

switch 116 in a preferred embodiment can have 
fifty-five lata switches 114 under its jurisdiction. 
The hub switch 116 also serves as a network routing 
switch for inter -hub calls when pages or data 

15 transmissions are to continue in the hub-to-hub 

network . 

When a packet of pages is received from either 
another hub switch 116 or a lata switch 114 within its 
jurisdiction, the pages or data transmission are 

2 0 disassembled for examination . Each page or data 

transmission is examined for its destination 
address (es). A determination is made if the hub 
switch 116 should forward the page or data transmission 
to one of the six adjacent hub switches or forward the 

25 page or data transmission to a lata switch 114 within 

its jurisdiction. The pages or data transmissions are 
then destination processed and packetized for 
transmission to either another hub switch 116 or a lata 
switch 114 within its jurisdiction. 



Fig. 3 illustrates a memory map of the RAM of a 
local switch 112. The RAM has four main storage areas 
which are the subscriber files 154, channel files 156, 
lata buffers 158 and local buffers 160. 

Each local switch 112 is allocated a capacity of, 
for example, 10,000 subscribers which are identified by 
a four-digit code stored in field 162 of the subscriber 
files 154. 

Field 164 stores the subscriber's local telephone 
number within the area code serviced by the lata 
switch 114 having jurisdiction. 

Field 166 is the subscriber's rece i ver 
identification code which uniquely identifies the 
subscriber and the receiver 119 of the subscriber which 
is to receive pages or data transmissions throughout 
the network 110. The receiver identification 
number (code) consists of 8 digits with the four most 
significant digits geographically representing the area 
serviced by the associated lata switch 114 (country 
code as the most significant digit followed 
sequentially by area or city code lesser significant 
digits) and the four least significant digits being 
digits assigned to identify 10,000 subscribers within 
the jurisdiction of the local switch. The capacity of 
the network 110 is 100 million subscribers with the 
eight digit identification code. The least significant 
numbers of the identification code define subscribers 
of a specific local switch 112 within the jurisdiction 
of the lata switch 114. 

Field 168 stores the service options which each 
subscriber may choose to have provided by the local 
service 118. The service options control the commands, 
which are used with pages or data transmissions sent to 
the receivers 119. The main CPU interrogates the 
particular subscriber file identified by the 
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identification code inputted with the request for a 
page or data transmission by telephone trunks 12 6 or 
128, causes storage of the page or data transmission, 
determines the destination ( s ) of the page or data 
transmission and the appropriate system command to be 
used to transmit the page or data transmission. It 
should be understood that the service options may be 
dynamically programmed through voice prompted 
communications over the telephone trunk lines 128 with 
the local switch 112 and through telephone calls to the 
lata switch 114 by trunk 126 as described below. 

The service options are described as follows. The 
service option "a" is for no service which is a 
condition when an active subscriber does not wish to 
receive any pages or data transmissions such as may 
occur when the subscriber is. on vacation or is 
otherwise desirous of not being reached for a period of 
time but does not wish to be removed from the 
subscriber base of the system. . The service option "b" 
is for pages or data transmissions to be broadcast only 
by the transmitter 115 of the local service 118. The 
service option "c" is for regional service which is for 
pages or data transmissions to be broadcast throughout 
all of the local services 118 which are within its lata 
switch jurisdiction. The service option "d" is for 
national service which is for pages or data 
transmissions to be broadcast from the local switch 112 
to one or more lata switches 114 other than the lata 
switch having jurisdiction over the local switch. 
While not illustrated, an international service option 
may be added. The service option "e" is for a repeat 
of pages or data transmissions for any of the "b", "c" 
or "d" service options so that a page or data 
transmission is broadcast more than once. The service 
option "f" is for data service which causes the page or 



data transmission to be stored in a specified section 
of the receiver memory. The service option "g" is for 
external data service which commands the receiver 119 
to output the page or data transmission to the external 
data port of the receiver. This option permits the 
receiver 119 to support peripheral devices such as 
printers or processors to provide a wide range of data 
services . 

The following additional fields are provided. The 
fifth field 170 is the subscriber's name and the 
subscriber 's specified account number. The sixth 
field 172 is the subscriber's account number entry for 
purposes of interval billing by the local service 118. 
The seventh field 174 is the subscriber's count (local, 
regional or national) which is a total of the number of 
pages or data transmissions made in a billing period. 
The eighth field 176 is the total number of data 
characters sent during the billing period. 

The ninth field 178 is the destination (area 
code(s)) of each of the pages or data transmissions. 
For local service, there is no area code specified. 
For regional service, the area code of the associated 
lata switch 114 having jurisdiction over the local 
switch 112 is specified and for national and 
international service, one or more area codes or other 
geographic identification identifying lata switches 
other than the lata switch having jurisdiction over the 
local switch are specified. For international service, 
a country code may be used to identify lata 
switches 114 within a particular country. Any number 
of area codes may be specified but in a preferred 
embodiment of the network 110, three area codes is a 
maximum number of lata switches 114 which may be 
specified as regions to receive pages from the local 
switch 112. 



The above-referenced description describes the 
first file of the n (10,000) possible subscriber files 
stored in the subscriber files 154. It should be 
understood that the other subscriber files have the 
same configuration. Access to the subscriber file is 
obtained by a voice prompted message requiring the 
inputting of a secret code which if inputted correctly 
is followed by voice prompted requests requesting 
specification of the information of the subscriber file 
to be changed. 

The frequency files 156 perform an important 
function in the network 110. The frequency files 156 
contain n possible lata files with each individual file 
identifying up to, for example, 15 four-digit numbers 
that represent broadcast channels available within the 
service area of a lata switch 114. Thus, each of the 
individual lata switches 114 in the network 110 will 
have a separate frequency file which identifies all of 
the channels which are available to transmit pages or 
data transmissions from the transmitters 115 associated 
with the local services 118 under the jurisdiction of 
that lata switch 114. The channels are stored as a 
four-digit number in a hexadecimal numbering system 
which requires only four digits of space. A file 
containing all zeros (no channel) will cause an invalid 
area code message to be returned to a subscriber 
attempting to reprogram service areas. The frequency 
files are the source of channels which are utilized by 
the channel programming command to program each 
receiver 119 for operation in each lata switch 
jurisdiction and the local switch jurisdiction. For 
example, a receiver 119 which is to be serviced by only 
a single local service 118 may be programmed to receive 
only a single or a number of channels up to the number 
of channels used by that local paging service. 
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Furthermore, for regional service or national service, 
the frequency files 156 are used to program the 
receiver 119 to receive pages or data transmissions 
from the channels used by the local services 118 within 
the designated area codes representative of the service 
areas serviced by the lata switches 114. Furthermore, 
if a receiver 119 is to be programmed to . receive 
messages in a particular area serviced by a lata 
switch 114 as a consequence of the subscriber 
travelling , the channel programming command utilizes 
the channels stored in the file number corresponding to 
the jurisdiction of the lata switch 114 in the area to 
which the subscriber is to travel, to dynamically 
program the channel (s) which the paging receiver is to 
receive in that area. For service in a local region, 
the frequency files are used as a source of channels to 
be used by the channel programming command to 
dynamically shift the channels on which the paging 
receiver is to receive a page, to adjust the channels 
used in the broadcast area used by the local 
service 118 associated with the local switch 112 based 
on the amount of traffic on each channel and to further 
provide a source of channels which are to be used for 
specialized services for transmitting particular types 
of information to particular subscribers such as, but 
not limited to stock quotations. 

The lata buffers 158 consist of an inbound lata 
buffer 180 and an outbound lata buffer 182. The 
inbound lata buffer. 180 functions to receive pages or 
data transmissions coded in ASCII which have been 
processed to strip the X.25 transmission protocol used 
for transmitting pages from the lata switch 114 to the 
local switch 112 and converted from the hybrid code 
described below to ASCII. Pages or data transmissions 
which are initially stored in the inbound lata 
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buffer 180 are processed for destination and are either 
for broadcast by the associated local service 118 in 
which case they are ultimately stored in the 
appropriate identification code buffer 186 which 
5 matches the least significant digit of the 

identification code contained with the page or data 
transmission or in the outbound lata buffer 182 if the 
page or data transmission originated from one of the 
lata switches 114 by calling on the telephone trunk 126 

10 and which has a final destination which is determined 

by the field 178 of the subscriber file 154. 

The local buffers 160 are comprised of an inbound 
buffer 184 for receiving all local inbound pages or 
data transmissions which originate from the trunk 

15 line 128 which is connected to the local switch 112 and 

a plurality of identification code buffers 186 which 
are each individually assigned to store outbound pages 
or data transmissions with a particular least 
significant identification code digit of the number 

20 base used for the subscriber identification code which 

are to be transmitted to a receiver 119. All of the 
received pages or data transmissions from the local 
switch 112 are initially stored in the buffer 184. 
Each of the individual identification code buffers 186 

25 stores pages or data transmissions for broadcast by the 

local service 118 in batches which are grouped by the 
least significant digit of the subscriber 
identification code received with the page or data 
transmission , after sorting by the CPU. In other words, 

30 the least significant digit of the subscriber 

identification code within a page or data transmission 
for broadcast by a local service 118 determines in 
which of the identification code buffers 186 the page 
or data transmission is stored. For example, if the 

35 last digit of the identification code of a page or data 




transmission for broadcast by the local service 118 
ends in the digit 0, the page or data transmission is 
stored in the identification code buffer identified 
by "0". 

Fig. 4 is a memory map of the random access memory 
of the lata switch 114 . The random access memory has 
three main areas and two optional areas* The three 
main areas are hub buffers 188, local buffers 190 and a 
lata identification code (ID) memory 192. The optional 
memory areas are an all call buffer 194 for storing 
nationwide pages or data transmissions received from 
the hub switch 116 which are to be transmitted to all 
of the local switches 112 under the jurisdiction of the 
lata switch 114 and an all call buffer 196 which stores 
pages or data transmissions received from one of the 
local switches 112 which are to be transmitted to all 
of the local switches under the jurisdiction of the 
lata switch 114 . 

The hub buffers 188 are an outbound hub buffer 198 
and an inbound hub buffer 2 00 . The outbound hub 
buffer 198 stores pages or data transmissions to be 
periodically transmitted to the hub switch 116 having 
jurisdiction over the lata switch 114 under the control 
of the CPU. The inbound hub buffer 2 00 stores pages or 
data transmissions which are periodically received from 
the associated hub switch 116 via storage in a buffer 
of the CPU. 

The local buffers 19 0 are comprised of an inbound 
local buffer 2 02 which stores groups of inbound pages 
or data transmissions received from the local 
switches 112 and a plurality of outbound local 
buffers 204 each of which store groups of pages or data 
transmissions which are to be transmitted periodically 
to a specific one of the local switches with a separate 
outbound local buffer being provided for each of the 
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local switches under the jurisdiction of the lata 
switch 114. The CPU processes each of the pages or 
data transmission which is received in the inbound 
buffers 2 00 and 2 02 by destination and causes storage 
5 in the outbound buffers 198 and 2 04 which is associated 

with the destination of the page or data transmission. 

The lata identification code memory 192 stores the 
subscriber identification numbers of all of the 
subscribers which are associated with each of the local 

10 switches 112 within its jurisdiction. The lata 

identification code memory 192 is used for determining 
the local switch 112 which stores a subscriber file of 
the subscriber used for pages or data transmission 
which are inputted to the system from a direct call by 

15 telephone trunk 12 6 to a lata switch 114 or from a 

direct call by telephone trunk 12 6 to a lata switch by 
a subscriber to program the reception area of pages or 
data transmissions by changing the destination 178 of 
the pages or data transmissions. The lata 

2 0 identification code memory 192 may be organized by 

subscriber identification codes which are within the 
jurisdiction of each local switch 112 so that the 
matching of an identification code of a page or data 
transmission inputted to the lata switch 114 in the 
25 lata identification code memory 192 provides the 

location of the particular local switch which stores 
the subscriber file 154 of that subscriber. 

In order to avoid having to provide additional 
storage space in each of the outbound local 

3 0 buffers 2 04, the optional all call buffer 194 may be 

provided to store a single page or data transmission , 
received from the hub switch 116 having jurisdiction 
over the lata switch 114, which is to be transmitted to 
each of the local switches 112. Similarly, the 
35 optional all call buffer 196 may be provided for 
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receiving pages or data transmissions from an 
individual local switch 112 which are to be transmitted 
to all of the local switches within the jurisdiction of 
the lata switch 114. 

For pages, data transmissions or requests to 
reprogram the subscriber file 154 which are made to a 
lata switch 114 over telephone trunk 12 6 which require 
access to a subscriber file outside the jurisdiction of 
the lata switch, the CPU forms a page or data 
transmission contained in a packet having an area 
destination identified by the four most significant 
digits of the identification code inputted to the lata 
switch 114 preceded by the identification code of the 
receiver 119 to receive the page or data transmission, 
preceded by the geographical area identification of the 
lata switch receiving the call to originate a page or 
data transmission or to program the subscriber file 
which is transmitted by the network 110 to the 
specified area destination. For pages or data 
transmissions to be billed to subscribers stored in the 
subscriber file 154 of a local switch 112 within the 
jurisdiction of the lata switch 114 or requests to 
program the subscriber file 154, the CPU forms a packet 
having an area destination of the local switch 112 
within its jurisdiction which stores the subscriber 
identification code as determined by interrogation of 
the lata identification code buffer 192 by the CPU. 
The ultimate destination of a page or data transmission 
is determined by the destination field 178 of the 
subscriber file 154 matching the identification code of 
the receiver 119 either within or outside the 
jurisdiction of the lata switch that is called in over 
telephone trunk 12 6. The local switch 112 containing 
the subscriber file 154 creates the one or more pages 
or data transmissions in accordance with the 
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information in the subscriber file including the adding 
of destination (s) and the appropriate command. 
Transmission of the pages or data transmissions created 
by the local switch 112 in response to a call to a lata 
5 switch 114 is identical to the transmission of pages or 

data transmissions originating at the local switch 112 
by the placing of a telephone call on telephone trunk 
128. In the case of requesting programming of the 
subscriber's file 154, the caller must in response to a 

10 voice prompted message enter a four-digit secret 

identification code to obtain access to the subscriber 
file with voice prompted messages being supplied under 
the control of the CPU to control the input of 
programming information from the subscriber. To 

15 request a page or data transmission by calling the lata 

switch 114, the caller will receive a voice prompted 
message to enter the subscriber identification code and 
then the appropriate page or data transmission. 

Fig. 5 is a memory map of the random access memory 

20 of the hub switch 116. The hub switch memory map is 

comprised of four main parts which are hub buffers 206, 
lata buffers 208, lata code tables 210 and hub routing 
codes 212. The hub buffers 206 are comprised of a 
plurality of inbound hub buffers 214 which correspond 

25 in number to the number of other hub switches 116 in 

the network 110 which have direct connection to the hub 
switch and a corresponding number of outbound hub 
buffers 216. The. individual inbound hub buffers 214 
each store pages or data transmissions received from 

3 0 one of the hub switches 116 with pages or data 

transmissions received from each adjacent hub 
switch 116 being stored in only a single one of the 
inbound hub buffers 214 . Similarly, pages or data 
transmissions which are to be transmitted to another 

35 hub switch 116 are stored in the outbound hub 



30 



buffer 216 which is associated with the destination hub 
switch to which they are being transmitted with all 
pages or data transmissions which are to be routed to a 
single hub switch being stored in a corresponding one 
5 of the outbound hub buffers 216 with a separate hub 

buffer being associated with each hub switch to which 
pages or data transmissions are directly transmitted. 
The lata buffers 2 08 are comprised of a plurality of 
inbound lata buffers 218 which correspond to the number 

10 of lata switches 114 under the jurisdiction of the hub 

switch 116. The inbound lata buffers 218 store all of 
the pages or data transmissions received from the lata 
switches 114 under the jurisdiction of the hub 
switch 116. The outbound lata buffers 22 0 correspond 

15 in number to the lata switches 114 under the 

jurisdiction of the hub switch 116 with a separate lata 
buffer being associated with each of the lata 
switches. The outbound lata buffers 22 0 store groups 
of pages or data transmissions to be periodically 

2 0 transmitted to their associated lata switch 114. Pages 

or data transmissions which are stored in the inbound 
hub buffers 214 are processed by destination, by the CPU 
and stored in either the outbound hub buffer 216, which 
is the destination of the pages or data transmissions 
25 not to be received by. a lata switch 114 under the 

jurisdiction of the hub switch 116, or in one or more 
of the outbound lata buffers 22 0 if the destination of 
the packets received from another hub switch 116 is a 
lata switch under the jurisdiction of the hub switch. 

3 0 The CPU also processes the pages or data transmissions 

stored in the inbound lata buffers 218 according to 
their destination and causes their storage in either 
the outbound hub buffers 216 if the pages or data 
transmissions are to be sent to a lata switch 114 
55 outside of the jurisdiction of the hub switch 116 or to 
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one or more of the outbound lata switches 220 if the 
pages or data transmissions are to be received by one 
or more lata switches 114 under the jurisdiction of the 
hub switch 116. 

The lata code tables 210 store each of the lata 
(telephone area or other geographic identifier) 
codes 222 under the jurisdiction of the hub switch 116 
which are utilized by the comparison performed by the 
CPU with the pages or data transmissions stored in the 
inbound hub buffers 214 and inbound lata buffers 218 to 
determine in which of the outbound hub buffers 216 or 
outbound lata buffers 220 the pages or data 
transmissions should be stored. Each separate lata 
code 2 22 corresponds to the geographical identification 
of the lata switch 114 which in the preferred 
embodiment is the telephone area code of a lata 
switch's jurisdiction. 

The routing codes 212 determine the transmission 
routes to other hub switches on a priority basis to 
which a packet should be sent which are not intended 
for a lata switch 114 within the jurisdiction of the 
hub switch 116. It should be understood that a number 
of factors may be considered in choosing the priority 
of a route to be used to transmit a packet from one hub 
switch 116 to another hub switch. It would appear on 
first analysis that a direct first hub switch to second 
hub switch route would be best but often the switching 
overhead of routing a packet through one or more 
intermediate switches is more than compensated for by 
the efficiency of a route having one or more 
intermediate hub switches by adding additional pages or 
data transmissions to the packet which are inputted to 
the one or more intermediate hub switch (es) to the 
packets being transmitted to the second hub switch . 
The CPU compares the destination of the groups of pages 
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or data transmissions stored in the inbound hub 
buffers 214 and the inbound lata buffers 218 to 
determine if these pages or data transmissions should 
be routed to another hub switch 116, The hub routing 
5 codes 212 are referred to by default when a match is 

not found by the CPU in comparing the destination of 
the pages or data transmissions stored in the inbound 
hub buffers 214 and inbound lata buffers 218 with the 
codes stored in the lata code tables 210. Each page or 

10 data transmission stored in the inbound hub buffer 214 

and inbound lata buffers 218 is processed by 
destination by the CPU and caused to be stored in the 
outbound buffers 216 and 220 which correspond to its 
destination. Each individual hub routing code contains 

15 the hub switch destination priorities for pages or data 

transmissions to be sent to a single lata switch 114 
outside the jurisdiction of the hub switch 116. For 
example, for the lata switch 114 having jurisdiction 
over area code 312, the hub routing code 234 determines 

2 0 the priorities in descending order from the highest 

priority to the lowest priority such that the highest 
priority hub would be #1 followed by #2-#6. 

Fig. 6 illustrates a preferred transmission 
protocol to be used for transmitting packets between 
25 switches. The protocol which is used is a modified 

X.25 protocol. As illustrated, each packet contains 
five separate layers. The first layer is the 
destination telephone number which is the receiving 
port to receive the page or data transmission. With 

3 0 reference to Fig. 2 if a packet of X.2 5 formatted pages 

or data transmissions were to be sent from a first lata 
switch 114 to its associated hub switch 116 over 
communication path 12 0, the destination telephone 
number would be the telephone number of the hub 
35 switch. It should be further understood that the X.25 




transmission protocol as described herein may be 
utilized with other types of communication mediums 
between switches such that a destination telephone 
number may be replaced with another form of address of 
the receiving switch. The second layer indicates the 
packet size field in terms of succeeding layers of 
information. In the present case levels 3, 4 and 5 are 
provided which dictates that the packet size would 
store the number 3 to indicate the subsequently lower 
third , fourth and fifth layers . The third layer 
contains an origination switch address and a 
destination switch address which can be either 
telephone numbers or real addresses within the 
network 110. The fourth layer is the number of pages 
or data transmissions which are contained in a packet. 
As illustrated, this number may be any integer n. The 
fifth layer is one or more pages or data transmissions 
which each correspond to an individual page or data 
transmission to be sent to a particular receiver 119. 

Each message includes the following information . 
In accordance with standard X.25 protocol, a beginning 
of file header is included. Following the beginning of 
file header is a receiver I.D. code which is the 
identification code of the destination receiver which 
is identical to the subscriber identification code 
stored in the subscriber files 154 of the subscriber to 
receive the page or data transmission. Following the 
I.D. code is the destination (s) of the page or data 
transmission which is geographically descriptive of the 
area to which the page or data transmission is to be 
transmitted and is added by the local switch 112 
interrogating the destination field 178 of Fig. 3. In 
the preferred embodiment, the destination is a 
combination of country and area code as utilized by the 
telephone system to identify the area to which the page 
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or data transmission is destined. For each country, 
the same country code will be used so that if the 
system 110 as illustrated in Fig. 1 were to be utilized 
for the United States, the - first digit of the 



in other countries would be followed by different 

numbers identifying those countries followed by code 

which breaks up the identified country into smaller 

geographic regions . While — the- — utilisation — of are^ 

€edes^o f i flpr the 1"filophone -— s^gtGm facilitates th e u sages 

-o£— th e present invention/ - it should be understood that 

A 

a destination which is not based on the telephone 
system is equally usable - with -the — piebfctuL — liWbuLi - e n. 
The field of special commands are the system commands 
which are transmitted with each page or data 
transmission to a receiver. The "page" or "data 
transmission" is the part which is to be displayed to 
the bearer of the receiver 119 and may be numeric or 
alphanumeric characters. The end of the file and file 
size information are part of a standard X.25 protocol. 

Fig. 7 illustrates an interconnection between a 
paging receiver (left side) in accordance with the 
above-referenced receiver patents and a printer (right 
side) which has been offered for sale by Telefind 
Corporation of Coral Gables, Florida. The 
"EXTERNAL ANTENNA" pin is for connection only to an 
external antenna and connects . the RF signal from the 
external antenna to the receiver internal antenna. The 
"LINK" pin is detected by the printer to determine if 
the receiver 119 is connected or not. If the receiver 
is not connected when peripheral power is on, then the 
CPU of the printer will detect that the "LINK" pin is 
high. Otherwise the "LINK" pin will be low. The pin 
"EXTERNAL BUZZER" outputs a 2KHz trigger signal when a 
page or data transmission is received. The 



destination would be a 1. Similarly, the destinations 




"EXTERNAL BUZZER" pin also outputs the 2KHz trigger 
signal when display of a message is complete • The pin 
"PRG VCC" is supplied 5 volt power by the attached 
printer to provide power to the receiver 119 whether 
the pager is powered or not. The "GROUND" pin is 
ground for the printer and receiver 119. The pin 
"BUSY" is pulled high by the printer if the printer is 
too busy to handle input data bits on the "PRTDATA" pin 
of the receiver 119 . The "PRTDATA" pin is the data 
output from the receiver 119 to the printer. Serial 
data bits are fed to the printer to drive the printer 
to generate text corresponding to the data bits. The 
"DIS AUDIO" pin provides external audio which may be 
the X.25 modified protocol of Fig. 6 encoded into audio 

tones which modulate the channel carrier on which 

//<? 

information is received by the receiver 'i^*. When the 

A 

"DIS AUDIO" pin is high, it indicates that the display 
button is pressed. The memory of the receiver 119 
stores the text to be printed by the printer. The text 
is downloaded through the aforementioned 
interconnection upon connection to the printer to 
generate a hard copy of the text stored in the memory. 




Disclosure of Invent: ion 

The present invention provides an integration of 

an electronic mail system . with an RF information 

transmission network for transmitting electronic mail 

originating at processors either within or outside an 

electronic mail system by RF communication to at least 

one destination processor within an electronic mail 

system by^ RF receiver which relays the information to 

the destination processor and method of use thereof. 

The RF receiver stores the received information which 

is to be relayed to the destination processor. Storage 

in the RF receiver memory permits the reception of the 

information without a connection of the RF receiver to 

the destination processor thus eliminating the 

requirement that the destination processor is turned on 

and carried with the user of the destination processor. 

In a typical application with a portable PC functioning 

as the destination processor, it is important that 

reception of the information by the RF receiver does 

not require the drawing of power from the PC battery. 

The RF receiver automatically jro^ayo the information to 

r 

the destination processor upon connection of the 
RF receiver to the destination processor. The 
destination processor may be within the same electronic 
mail system containing the originating processor which 
originated the information or another electronic mail 
system. While a preferred application of the invention 
is with portable destination processors, it should be 
understood that the originating and destination 
processors may be at a fixed site or portable. The use 
of the RF receiver to receive electronic mail permits 
fixed site destination processors to receive electronic 
mail without calling the electronic mail system as in 
the prior art by using the storage of the RF receiver 
which may be carried on the . user of. the, destination 
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processor either within an office or other site or for 
travel. The RF receiver provides the automatic storage 
of electronic mail and review of its content without 
interaction with the destination processor. The stored 
5 messages may be transferred at a later time 

automatically without manually keying the message which 
is an important consideration in using portable PC 1 s . 
The problems of the prior art in delivering electronic 
mail to destination processors within an electronic 
10 mail system which are being exacerbated by the 

increasing portability of personal computers and the 
absence of a current system for delivering electronic 
mail between electronic mail systems are overcome by 
the present invention. 
15 The present invention transmits electronic mail 

from an originating processor to at least one 
destination processor through an interface switch. The 
interface switch connects an electronic mail system 
and/or at least one additional processor tp A RF data 
:j 20 transmission network which transmits the information to 

a RF receiver which is connectable to the destination 
x? processor to -j?erray the received RF message from the 

A 

RF receiver to the destination processor. 

The invention provides a system for connecting a 

25 plurality of electronic mail systems each transmitting 

information from one of a plurality of originating 
processors to at least one of a plurality of 
destination processors and method of use thereof. The 
system has at least one interface switch connecting an 

30 electronic mail system containing a plurality of 

originating processors which originate messages to a RF 

information transmission network which broadcasts the 

information to a RF receiver within the RF information 

-tamers 

\— transmission network which ^^e-iays- the information to a 

35 destination processor within another electronic mail 
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system. The interface switch converts the information 
which has been formatted to the electronic mail system 
from which the information originated into a format 
compatible with the RF information transmission network 
5 and further discards information which is unique to the 

originating electronic mail system which is not 
utilized by the receiving electronic mail system and 
adds encoded information which is common to both the 
originating and receiving electronic mail systems to 

10 the information as it is transmitted through the 

RF information transmission network to compress the 
data which is broadcast to the RF receiver. The 
'■I compressed data is converted by the RF receiver or 

destination processor into the format of the electronic 

15 mail system to which the destination processor is 

connected. As a result, it is possible to communicate 
between electronic mail systems which are not currently 
compatible as a consequence of having different 
~: information formatting and transmission protocols. The 

2 0 destination processors may be transported during use. 

A system for connecting a plurality of electronic 
mail systems each transmitting information from one of 
a plurality of originating processors to at least one 
of a plurality of destination processors in accordance 

25 with the invention includes at least one interface 

switch, an interface switch being coupled to each of 

the plurality of electronic mail systems for receiving 

information originating from an originating processor 

in one of the electronic mail systems for transmission 
a ct ttj«- . . . , 

J\ 30 to a destination processor in another^ electronic mail 

^y e gtcm; and an RF information transmission network, 

^coupled to the at least one interface switch, for 

J\ transmitting -s t o r e d information received from one of 

the at least one interface switch originating from an 

35 originating processor m one electronic mail systems by 



c. 




RF transmission to at least one RF receiver which 

^JSlws- the information to a destination processor 
A o¥ systems 

within the another electronic mail -system. The 

RF receiver may be detached from the destination 

processor during reception of the information with a 

memory of the RF receiver storing the information. 

Storage in memory permits review of the information 

prior to transferring the information to the 

destination processor by connecting the RF receiver to 

the destination processor. 

The information is transmitted to a receiving 

. -flne <st -me 

interface switch from an originating processor in one 
electronic mail systems in response to an address of the, 
receiving interface switch which has been added to the 
information o^icjlnated at the originating processor 
within the one electronic mail systems with the address 
specif ying the another^ electronic mail system within 
which the destination processor is located and an 
address of the destination processor been added to 

the information by either the one^ electronic mail 
systems or the receiving interface switch. The address 
is an identification number of the at least one 

^Tfre— fece i ving interface switch A removes information 

used ^ by the one electronic mail systems used during 

A 

transmission through the one electronic mail system and 
adds information used by the RF information 
transmission network during transmission of the 
information to the RF receiver. The asocoivi ftg' 
interface switch A encodes a portion of the removed 
information and adds the encoded portion to the 
information which is transmitted by the RF information 
transmission network and the encoded information is 

decoded either by the RF receiver or the destination 

as 

processor and A added in decoded form back to the 
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information which is processed by the destination 
processor with a format of the another electronic mail 
system to which the destination processor is connected. 
The address of the destination processor is an 
5 identification number of the RF receiver in the RF 

A information transmission 0 netwprk and the -s^eeetviRg 
/-\ interface swi£ch A stores information which has been 

A stored by^ a^ ^lea^t one electronic mail system coupled 

to the receiving interface switch, assembles the 
10 information from a plurality of originating processors 

into a packet and transmits the " packet to the RF 
information transmission network. The RF information 

A transmission network comprises a switch which receives * 
the packet from the rocciv -jrng interface switch^ and 
15 disassembles the packet into information from the 

plurality of originating processors. The information 
transmission network transmits the disassembled 
information, including the identification number of the 
RF receiver ^ relaying - the information to the destination 
20 processor to a switch in the RF information 

transmission network storing a file identified by the 
identification number and any destination of the RF 
receiver in the RF information transmission network to 
which the information and identification number is to 
25 be transmitted by the RF information transmission 

network and adds any destination of the RF receiver to 
the information and the RF information transmission 
network in response to the added destination transmits 
the information and identification number to the 
30 destination for broadcast to the RF receiver. 
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Brief Description of Drawings 

Fig.^jl^ illustrates a prior art electronic mail 
system. 

Fig. 2 illustrates a prior art paging system used 
5 by the present invention. 

Fig. 3 illustrates a memory map of the local 
switch of \he prior art paging system of Fig. 2. 

F ig^ 4 illustrates a memory map of a lata switch 
of the prior art paging system of Fig. 2. 
10 Fig>^ illustrates a memory map of a hub switch of 

the prior art paging system of Fig. 2. 

Fig .^6 illustrates a message format utilized by 
the prior art paging system of Fig. 2. 

FigX^7 illustrates a prior art connection between 
15 a receiver in the paging system of Figi 2 and a 

printer. 

Fig\^8 illustrates a block diagram of an 
electronic mail system in accordance with the present 
invention. 

20 Fig\^9 illustrates a block diagram of the 

connection of a plurality of electronic mail systems 
through a plurality of interface switches to an input 
port of an RF information transmission network utilized 
by the .present invention. 

25 Fig"N>10 illustrates a block diagram of the 

transmission of information originating from a 
plurality of electronic mail systems to a RF 
information transmission network to a plurality of 
destinatipn processors and originating processors 

30 within a plurality of electronic mail systems in 

accordance with the present invention. 
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Fig.^ll illustrates possible distributed functions 
for performing data processing steps necessary to 
transmit information from an originating processor to a 
destination processor using RF transmission in 
accordance with the present invention. 



Fig.N^2 is a block diagram of an interface switch 
in accordance with the present invention. 

Best Mode for Carrying Out the Invention 

Figs . 8-10 illustrate a block diagram of an 
electronic mail system 100 which has been integrated 
with an RF information transmission network 3 02 for 
transmitting information from an originating processor 
within the electronic mail system to a destination 
processor within the electronic mail system utilizing 
RF c ommun i ca t i ons in accordance with the present 
invention. Like reference numerals identify like parts 
in Figs. 1-10 and 12. The integrated system 100 
differs from the prior art of Figs. 1-7 in that the 
originating processor, which may be any of the 
processors within computing systems #1-#N is provided 
the option of transmitting electronic mail 
(information) to at least one destination processor 
which may be any processor A-N within the processing 
systems #1-#N by means of an RF information 
transmission network 3 02 as described below. It should 
be understood that the present invention is not limited 
to the block diagram form of Figs. 8-10 and 12. 
Additionally, the communications between the 
originating processors, gateway switches 14 and 
destination processors may be through^ either a public 
or private switch telephone network A ±**" and are not 
limited to any type of telephone system 
interconnection. The RF information transmission 
network 3 02 functions to transmit the information which 
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one- c£ o^WKfjj f fot^sor* 
originated from y^fetee — -originati-ng — pfoeesso^ A-N within 

any of the computing systems #1-#N to the destination 

processor A-N within any of the computing systems #1-#N 

by an RF transmission to an RF receiver 119. The RF 

5 receiver 119 is connected to the destination processor 

with the same connections as illustrated in the prior 

art of Fig- 7. Upon connection, the receiver 119 

relays the information from the RF receiver to the 

destination processor. An important aspect of the 

10 present invention is that reception and review of 

electronic mail can be performed without connection of 
the RF receiver 119 to the destination processor A-N 
which permits the receiver to function as a mobile 
electronic mail receiver. As a result, the user may 

15 move from the site of the destination processor A-N 

either within an office or other location or during 
travel while receiving electronic mail which was not 
possible with the prior art. Furthermore, the 
connection of the RF receiver 119 to the destination 

20 processor automatically transfers the electronic mail 

stored within the memory of the RF receiver to the 
destination processor without manual keyboarding. A 
computer program for controlling the transfer of 
information from the receiver 119 to a SAFARI™ laptop 

25 computer of AT&T Corporation is contained within the 

attached Appendix at pages 1-9. This program 

automatically provides transfer of the stored 
electronic mail stored within the memory of the 
RF receiver 119 into the destination processor A-N 

30 where it is accessible to application programs within 

the destination processor. As a result, the 

deficiencies of the prior art in requiring substantial 
expense consequent from the making of telephone calls, 
substantial labor resultant from the lost time of 

3 5 persons making telephone calls and the inability to 

<C<r wit *-«*\ 
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deliver electronic mail messages and the more difficult 
problem of delivering electronic mail messages to 



explained in detail below in conjunction with Fig. 11, 
the initiation of an information transmission from an 
originating processor A-N to a destination processor A- 
N using an RF transmission by the RF information 
transmission network 3 02 to an individual RF receiver 
has many different options which are user friendly. 
The initiation of the transmission of information from 
an originating processor % A-N to a destination 
processor A-N using ^fc ho R F- — transmissions — the RF 
information transmission network 302 only requires the 
identification of an address of the RF receiver, which 
preferably is the identification number of the 
receiver 119 in the RF information transmission network 
and the designation of an address of an interface 
switch in the form of an address such a "TF MOBOX" 
which connects the electronic mail system to the RF 
information transmission network as described below in 
conjunction with Figs. 9 and 10. The initiator of an 
electronic mail message, in the most user friendly form 
of the invention, is only required to input into the 
originating processor A-N an identification of the 
destination processor A-N which typically is in the 
form of a name such as "John Doe". The distributed 
intelligence of the system implementing the present 
invention, which may be located in any one of the 
originating processors A-N, gateway switch 14 or 
interface switch 3 04 or distributed therebetween as 
described below with reference to Fig. 11, may be used 
to add the necessary address of the interface switch 
connecting the electronic mail system 1-N to the RF 
information transmission network 302 and the 
identification of the RF receiver 119 in the RF 



portable, processors is overcome. 



Moreover, as is 
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information transmission network from the inputting of 
only an identification of the destination processor A- 
N. The addition of the identification number of the 
RF receiver 119 and the address of the interface switch 
5 may be implemented by the originating processor A-N of 

one of the computing systems #1-#N, a gateway switch 14 
or an interface switch 3 04 as described below with 
reference to Fig. 9. 

Fig, 9 illustrates a block diagram of the 

10 connection between a plurality of gateway switches with 

mailboxes 14 in different electronic mail systems to 
the RF information transmission network 302, It should 
be understood that multiple gateway switches with 
mailboxes 14 from a single electronic mail system 1-N 

15 may be connected to each interface switch 3 04 instead 

of the connection of a single gateway switch with 
mailbox to a single interface switch as illustrated. 
A plurality of interface switches 304 connect 
information transmitted from at least one electronic 

2 0 mail system as illustrated in Fig. 8 , but optionally, 

a plurality of electronic mail . systems 1-N. each as 
illustrated in Fig^ 8 are connected to a. data input 
port of the RF information transmission system as 
illustrated in Fig. 12 which . is preferably hub 

25 switch 116 of the prior art paging network described 

above with reference to Figs. 2-6. The dotted line 
communication paths 3 06 illustrate optional information 
transmissions in which information from a plurality of 
different electronic mail systems is concentrated at a 

30 single interface switch 304. The dotted line 

communication paths 3 07 illustrate connections to 
additional gateway switches with mailboxes 14 within 
electronic mail systems 1-N. 

The function of the interface switches 3 04 is 

35 twofold. In the first place, the interface 



46 



switches 304 function^ as a security check to determine 
that information transmissions originating from a 
gateway switch with mailbox 14 represent transmissions 
which should be coupled to a hub switch 116 of the RF 
5 information transmission network 302. The security 

check is performed by the interface switch 304 
comparing the identification number of the RF 
receiver 119 which has been added by either an 
originating processor A-N or a gateway switch with 

10 mailboxes 14 with permissible identification numbers or 

the interface switch performing the addition of the 
identification number. The interface switch 3 04 also 
removes information added by the electronic mail 
system 1-N to the information originated by the 

15 originating processor A-N from the stored information 

received from one of the gateway switches 14 and adds 
information used by the RF information transmission 
network 3 02 during transmission of the information 
originated at the originating processor to a RF 

20 receiver 119 in the RF information transmission 

network 3 02 which receives the information and^jpelraw 

A J 

it to the destination processor A-N. Additionally, the 
interface switch 304 encodes data, which is required to 
format the display of the CRT of the destination 

25 processor for the electronic mail system to which the 

destination processor . is connected, in the . form of a 
character or characters which are decoded by either the 
RF receiver 119 or the destination processor A-N and 
added in decoded form back to the information which is 

30 processed by the destination processor with a format of 

the electronic mail system to which the destination 
processor A-N is connected. 

The interface switches 304 function to store 
information which has been stored by at least one 

35 gateway switch 114 that is received from a plurality of 
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originating processors, assemble the information from a 
plurality of originating processors into a packet 
preferably having the format of that described above 
with reference to the prior art in Fig. 6 and transmit 
the packet to the hub switch 116 within the RF 
information transmission network 302. While the 
invention is not limited to the transmission of the 
packets from the interface switch 304 to the hub 
switch 116 of the RF information transmission 
system 3 02, the hub switch is the preferable node in 
the RF information transmission network to which 
communications from the gateway switches 14 should be 
transmitted as a consequence of it having jurisdiction 
over both lata switches 114 and the local switches 112 
in the RF information transmission network which 
results in lesser network overhead. 

The hub switch 116 receives the packet from the 
receiving interface switch 304 and disassembles the 
packet into information from the plurality of 
originating processors either within a single 
electronic mail system such as system 1 or from a 
plurality of electronic mail systems , such as 
systems 1-N, or from outside of any electronic mail 
system from at least one additional processor 312 which 
is connected directly to interface switch 304 to 
originate- information to be transmitted to a 
destination processor A-N in an electronic mail system 
as described below. The RF information transmission 
network 302 transmits the disassembled information from 
the hub switch 116 including^ the identification number 
of the RF receiver HS^JSeJs^Mig information to the 
destination processor A-N to a local switch 112 storing 
the file 154 identified by the identification number 
and any destination 178 of the RF receiver in the 
RF information transmission network to which the 
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information and identification number is to be 

transmitted by the RF information transmission network 

and adds any destination of the RF receiver to the 

information in accordance with the prior art system 

5 described above with reference to Figs. 2-6. The RF 

information transmission network in response to any 

added destination transmits the information and 

identification number to the destination in accordance 

with the prior art system described above with 

10 reference to Figs. 2-6 .for RF broadcast to the RF 

-Wavelets 

receiver 119 for ^ eluy ing ~ to the destination 
processor A-N. 

The information is transmitted to a receiving 
interface switch 3 04 from one or more gateway 

15 switches 14 by one or more electronic mail systems 1-N 

in response to an address of the receiving interface 
switch which has been added to the information 
originated by the originating processor by either the 
originating processor or gateway switch. The 

2 0 information is transmitted from the receiving interface 

switch 3 04 to the RF information transmission network 
with an address of the destination processor, such as a 
name of a user of the destination processor A-N, to 
receive the information which has been added by either 

25 the originating processor A-N, a gateway switch 14 or 

the receiving interface switch 304. 

Various options exist for the adding of the 
address of the receiving interface switch and the 
address of the destination processor. Preferably, the 

30 address of the receiving interface switch is a code 

word, such as "TF-MOBOX", which is recognized 
throughout the electronic mail system when appended to 
information as directing the information to be 
transmitted to the interface switch 3 04. The address 

35 of the destination processor is preferably the 
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identification number of the RF receiver 119 within the 
RF information transmission network 302. The address 
of the receiving interface switch may be added to the 
information originated by the originating processor, by 
a gateway switch 14 or by the originating processor A- 
N. The. address of the receiving interface switch 304 
may be added to the information by matching an 
identification of the destination processor A-N which 
may be the name of the individual utilizing the 
processor or some other information and adds an address 
of an interface switch such as the aforementioned 
"TF-MOBOX" stored with the matched identification of 
the destination processor to the information as the 
address of the receiving interface switch* 
Alternatively, the originating processor may be used to 
add the address of the receiving interface switch 14 by 
an inputting of the address of the receiving interface 
switch (TF-M0B0X) along with an identification of the 
destination processor A-N (name of recipient using the 
processor) . The originating processor A-N may also add 
the address of the receiving interface switch 304 by 
matching an identification of the destination processor 
(name of the user of the processor) with a stored 
identification of a destination processor and adding an 
address of the interface switch (TF-MOBOX) stored with 
the matched identification of the destination processor 
to the information as the address of the receiving 
interface switch. The identification number may be 
added to the information originated. by the originating 



originating processor by matching an identification of 
the destination processor (the name of the user of the 
processor) with a stored identification of a 
destination processor (the authorized user of the 
destination processor) and adding an identification 
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number stored with the matched identification of the 

destination processor to the information as the 

identification number of the RF receiver 119, 

Alternatively, the aforementioned matching process may 

5 be performed by either the gateway switch 14 or the 

interface switch 304. 

The at least one additional processor 312 

originates information from outside of any electronic 

mail system. The processors 312 provide an address of 

i0 at least one destination processor in an electronic 

mail system, such as the name of the user, to receive 

information transmitted by the RF information 

transmission system 302 or an identification number of 

the RF receiver 119 receiving information and^^ei a e yin^ 

A 

15 the information to the destination processor. The 

interface switch 3 04 which receives the information 
from each processor 312 adds information used by the RF 
information transmission network 302 during 
transmission of the information to the RF receiver 119 

2 0 receiving the information in the same manner as 

described above with, respect to the interface 
switch 3 04. 

The advantage of connecting the processors 312 
directly to the interface switch 3 04 is that the 
25 processors 312 are only required to have a telephone 

modem and support programming to format information for 
RF transmission to a destination processor A-N within 
any one of one or more electronic mail systems 1-N. 
The processors 312 are not required to have the 

3 0 necessary electronic mail system software present in 

originating processors A-N pr interconnections with an 
electronic mail system. As a result of the connection 
to the interface switch 3 04, information originating 
from the additional processors 312 may be transmitted 
35 by RF transmission to a destination processor A-N 



within any one or a plurality of electronic mail 
systems with the user of the processor 3 12 or the 
processor 312 or the interface switch 304 only having 
to supply an identification number of the receiver 119 
to input information into the RF information 
transmission system 3 02 for RF transmission to a 
destination processor. 

The difference between originating information by 
one of the additional processors 312 outside of any 
electronic mail system and originating information by 
one of the processors within one of the electronic mail 
systems is that the direct connection of the additional 
processor to the interface switch 3 04 eliminates the 
requirement for the adding of an address of the 
interface switch 304 which is required by the 
electronic mail systems to forward the information to 
the interface switch where necessary formatting of the 
information to be compatible with the RF information 
transmission system is performed. The interface 

switch 3 04 packet izes information originating from the 
additional processors 312 in the same manner as 
described above with respect to information originating 
from within an electronic mail system. Information 
from within an electronic mail system and originating 
from additional processors 312 outside of the 
electronic mail system may be formatted into the same 
packets which are forwarded to the hub switch 116. 
Additionally, an interface switch 3 04 may be connected 
only to the additional processors 312 to provide an 
interface only for processors outside of any electronic 
mail system to destination processors A-N within one or 
more electronic mail systems l-N. The only information 
which is necessary to be inputted by the additional 
processors 312 is the address of the destination 
processor (user of the processor) . The addition of the 
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identification number of the receiver 119 may be added 
by matching of an identification of the destination 



additional processor 312 or the interface switch 304 
with an identification number of the receiver 119 -being 
stored with an identification of a destination 
processor A-N -feeing used as an identification of the 
destination processor upon a match having been made. 

Fig. 11 summarizes electronic mail message entry 
methods for messages (information) originating from 
originating processors within an electronic mail 
system. The first entry method adds the address of the 
interface switch-* 304 and the destination processor 
preferably in the form of a user's name; the gateway 
switch 14 takes no action; and the interface switch 304 
adds the identification number of the RF receiver 119 . 
The second entry method adds the address of the 
interface switch 304 and the identification number of 
the receiver 119; the gateway switch 14 takes no 
action; and the interface switch 304 performs only the 
function of verifying that the identification number 
which was added by the originating processor is a valid 
identification number within the RF information 
transmission network 302. In the third method, the 
originating processor adds the destination processor 
preferably in the form of the user's name; the gateway 
switch adds the destination of the interface 
switch 3 04; and the interface switch 3 04 adds the 
identification of the receiver 119. In the fourth 
method, the originating processor adds the destination 
processor preferably in the form of the user ' s name 
only; the gateway switch 14 adds an address of the 
interface switch 3 04 and the identification number of 
the receiver 119; and the interface switch takes no 
action other than verification that the identification 



processor with stored destination processors within the 






53 



10 



15 



20 



25 



30 



number of the receiver 119 added by the gateway 
switch 14 is valid. In the fifth method, the operator 
of the originating processor adds the destination 
processor, points to an icon displayed on a CRT 
associated with the originating processor and the 
originating processor adds the address of the interface 
switch 3 04 ; the gateway switch 14 adds the 
identification number of the receiver 119 and the 
interface switch 304 takes no action other than 
verification. In the sixth method, the operator of the 
originating processor adds the destination processor, 
the user of the originating processor points to an icon 
displayed by a CRT associated: with the originating 
processor which causes the addition of the address of 
the interface switch 3 04 ; the gateway switch takes no 
action and the interface switch 304 adds the 
identification of the receiver 119. In the seventh 
method, the operator of the originating processor adds 
the destination processor, the user points to an icon 
displayed on a CRT associated with the originating 
processor causing the addition of the address of the 
interface switch 304 and the receiver identification 
number by comparing an identification of the 
destination processor, such as user name of the 
destination processor , to an identification of 
destination processors with identification numbers or 
RF receivers 119 which - rot -ay- information to the 
destination processor; the gateway switch 14 takes no 
action; and the interface switch 3 04 takes no action. 

Fig. 12 illustrates a block diagram of an 
interface switch 3 04 in accordance with the present 
invention. The interface switch 3 04 has a main CPU 4 00 
to which is connected a floppy drive 402 and a hard 
drive 4 04 for providing memory storage for use by the 
CPU in executing the various functions of the interface 
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switch as described above. The program on pages 10-14 
of the Appendix . implements the function of the 
interface switch 3 04 in a 3B2 computer which interfaces 
with the Telefind Corporation data transmission network 
described in the above-referenced patents and the 
AT&T Corporation electronic mail system. A diagnostic 
and maintenance port 406 is connected to the CPU in 
accordance with standard practice. A main bus 408 is 
coupled to a plurality of serial ports 410. which are 
connected in series with a multispeed modem 412 which 
is connected to one of the additional processors 312 as 
discussed above with reference to Fig. 9, to at least 
one gateway switch with mailboxes 14 in at least one 
electronic mail system and to a plurality of network 
ports which are connected to a plurality of 
X.25 modems 414 which are connected in series with a 
network port 416 which is connected to hub switch 116 
of Fig. 9. A module bay controller 418 controls the 
bus 4 08 in accordance with standard practice. 
Alternatively, if the interface switch is not connected 
to a gateway switch with mailboxes 14, the interface 
switch functions only as a general purpose collector 
switch for the additional processors 312. 

While the invention has been described in terms of 
its preferred embodiments, it should be understood that 
numerous modifications may be made thereto without 
departing from the spirit and scope as defined in the 
appended claims. For example, while the invention has 
been described in terms of utilizing a preferred 
RF information transmission network, it should be 
understood that the invention is equally applicable to 
other forms of RF transmission systems for broadcasting 
information originating from an originating processor 
within an electronic mail system or from an additional 
processor outside of any electronic mail system to a 
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destination processor connected to an electronic mail 
system. It is intended that all such modifications 
fall within the scope of the appended claims. 
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Claims 

— 1-5 A system £-0-*= Ggmru^t- i ng a p-| nrPh q_44^ — ^ 

electronic mail systems each transmitting information 
from one of a plurality of originating processors Jto at 
least one of a plurality of destination processors 
comprising: 

at least one interface switch, eaar interface 
switch being coupled to each of the plurality of 
electronic mail systems for receiving information 
originating from an originating processor in one of the 
electronic mail systems for transmission to a 
destination processor in anoth^f electronic mail 
system; and 

a RF information ^transmission network, 
coupled to the at least or>6 interface switch, for 
transmitting stored information received from one of 
the at least one interface switch originating from an 
originating processor in/one electronic mail system by 
RF transmission to a£ least one RF receiver which 
relays the information to a destination processor 
within the another ^electronic mail system. 

2. A system in accordance with claim 1 wherein: 

the/information is transmitted to a receiving 
interface switch from an originating processor in one 
electronic mail system in response to an address of the 
receiving interface switch which has been added to the 
information originating at the originating processor 
within the one electronic mail system with the address 
:ifying the another electronic mail system within 
l ich tho destination u reee ssor is -JL ocat^ ; 
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—an — addre s s — o£ — the — destination — processor — hecsr 

been added to the information by either the ofie 
electronic mail system or the receiving interface 
switch. / 

3. A system in accordance with claim A wherein: 

the address is an identification number of 
the at least one RF receiver. / 

4. A system in accordance with claim 1 wherein: 

the receiving interface switch removes 
information used by the one electronic mail system used 
during transmission through tme one electronic mail 
system and adds information ysed by the RF information 
transmission network durang transmission of the 
information to the RF receiver. 

5. A system in accordance with claim 4 wherein: 

the receiving interface switch encodes a 
portion of the removedr information and adds the encoded 
portion to the information which is transmitted by the 
RF information transmission network and the encoded 
information is decoded either by the RF receiver or the 
destination processor and added in decoded form back to 
the information which is processed by the destination 
processor wit^h a format of the another electronic mail 
system. / 

, 6. /a system in accordance with claim 2 wherein: 
/ the receiving interface switch removes 
information used by the one electronic mail system used 
during transmission through the one electronic mail 
system and adds information used by the RF information 
transmission network during transmission of the 
a*rft5rmation to the RF receivers _ 
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. ^ — A sys tem in accordance with claim 6 wherein ; ; 

the receiving interface switch encoders a 
portion of the removed information and adds the /encoded 
portion to the information which is transmitted by the 
RF information transmission network and the encoded 
information is decoded either by the RF receiver or the 
destination processor and added in decoded form back to 
the information which is processed by the destination 
processor with a format of the another electronic mail 
system. 



15 



8. A system in accordance /rith claim 3 wherein: 

the receiving interface switch removes 
information used by the one electronic mail system used 
during transmission through the one electronic mail 
system and adds information used by the RF information 
transmission network /during transmission of the 
information to the RF Receiver, 



9. A system ytv accordance with claim 8 wherein: 

the receiving interface switch encodes a 
2 0 portion of the Removed information and adds the encoded 

portion to the information which is transmitted by the 
RF information transmission network and the encoded 
information is decoded either by the RF receiver or the 
destination processor and added in decoded form back to 
25 . the information which is processed by the destination 
processor with a format of the another electronic mail 
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■ 3r0-s An electronic mail — system — in acco r dance w ar 

claim 2 wherein: 

the address of the. destination processed is 
an identification number of the RF receiver yh the 
5 RF information transmission network; and 

the receiving interface switch stores 
information which has been stored by at/ least one 
electronic mail system coupled to tl^e receiving 
interface switch, assembles the information from a 
10 plurality of originating processors iryco a packet and 

transmits the packet to the RF information transmission 
network . 

11. An electronic mail system in accordance with 
claim 10 wherein the RF information transmission 
15 network comprises : 

a switch which deceives the packet from the 
receiving interface switch and disassembles the packet 
into information from/ the plurality of originating 
processors; and wherein 
20 the RF /information transmission network 
transmits the disassembled information including the 
identification ni/mber of the RF receiver relaying the 
information to ythe destination processor to a switch in 
the RF information transmission network storing a file 
2 5 ident i f ied /by the identification number and any 
destination/ of the RF receiver in the RF information 
transmission network to which the information and 
identification number is to be transmitted by the RF 
informa/tion transmission network and adds any 
3 0 destination of the RF receiver to the information and 
the RW information transmission network in response to 
the yadded destination transmits the information and 
identification number to the destination for 
broadcast to th*=* RF receiver. — 
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A 



3r2-r — An e lec troni c ro n i 1 system jn ar^zx^*™**^^ 

claim 4 wherein: 

the address of the destination processor/ is 
an identification number of the RF receiver in the 
RF information transmission network; and 

the receiving interface switch stores 
information which has been stored by ay least one 
electronic mail system coupled to Mie receiving 
interface switch, assembles the information from a 
plurality of originating processors /into a packet and 
transmits the packet to the RF infprmation transmission 
network . 



13. An electronic mail/system in accordance with 
claim 12 wherein the information transmission 

15 network comprises; 

a switch which receives the packet from the 
receiving interface s\/itch and disassembles the packet 
into information fjom the plurality of originating 
processors; and wherein 
2 0 the re/ information transmission network 

transmits the disassembled information- including the 
identification/ number of the RF receiver relaying the 
information to the destination processor to a switch in 
the RF information transmission network storing a file 
25 identified by the identification number and any 

destination of the RF receiver in the RF information 
transmission network to which the information and 
identification number is to be transmitted by the RF 
information transmission network and adds any 
30 destination of the RF receiver to the information and 

t£e RF information transmission network in response to 
add e d — des tin a tion — tr a nsmit s — the — in for mat io n n ru j_ 
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Tdrdrt ju Li lied Liun number to OTe destination tra^ 

RF broadcast to the RF receiver, / 

14, An electronic mail system in accordance with 
claim 5 wherein: / 

the address of the destination Processor is 
an identification number of the RF receiver in the 
RF information transmission network; and 

the. receiving interface/ switch stores 
information which is stored by at l£ast one electronic 
mail system coupled to the receiving interface switch, 
assembles the information fi/om a plurality of 
originating processors into a packet and transmits the 
packet to the RF information t/ansmission network. 

15. An electronic maLl system in accordance with 
claim 14 wherein the RF information transmission 
network comprises: / 

a switch whian receives the packet from the 
receiving interface syitch and disassembles the packet 
into information from the plurality of originating 
processors; and wherein 

the RF/ information transmission network 
transmits the disassembled information including the 
address of /the destination processor as an 
identification number of a RF receiver relaying the 
information /to the destination processor to a switch in 
the RF information transmission network storing a 
subscriber file identified by the identification number 
and any destination of the RF receiver in the 
RF information transmission network to which the 
information and identification number is to be 
transmitted by the RF information transmission network 
ami adds any destination of the RF receiver to the 
3fo£e3fm atiori and t he RF inf amid Liun tran smiss ion networ k- 
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irt — response — fee — the — ariried — 4ee 4riiici L i<ju — transmits — bhe - 
information and identification number to tl 
destination for RF broadcast to the RF receiver. 
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16. An electronic mail system in accordance with 
claim 6 wherein: 

the address of the destination pr6cessor is 
an identification number of the RF receiver in the 
RF information transmission network; and 

the receiving interface Switch stores 
information which has been stored bV at least one 
electronic mail system coupled Jto the receiving 
interface switch, assembles the /information from a 
plurality of originating processors into a packet and 
transmits the packet to the RF information transmission 
network . 



17. An electronic mai/1 system in accordance with 
claim 16 wherein the RF information transmission 
network comprises 

a switch whL6h receives the packet from the 
20 receiving interface switch and disassembles the packet 

into information from the plurality of originating 
processors; and wh^nrein 

the RF" information transmission network 
transmits the disassembled information including the 
25 identification /number of the RF receiver relaying the 

information tp the destination processor to a switch in 
the RF information transmission network storing a file 
identified by the identification number and any 
destinati/Sn of the RF receiver in the RF information 
3 0 transmission network to which the information and 

identification number is to be transmitted by the RF 
information transmission network and adds any 
£fe±n»fe±on Of tne w receiver to 
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•*fefee--RF--jr nf urina t ion transmission network In response — tap 
the added destination transmits the information add 
identification number to the destination /for 
RF broadcast to the RF receiver. / 

5 18 • An electronic mail system in accordance with 

claim 7 wherein: / 

the address of the destinations processor is 
an identification number of the RF ^receiver in the 
RF information transmission network; /and 

10 the receiving interface switch stores 

information which has been sto/ed by at least one 
electronic mail system coupled to the receiving 
interface switch, assembles/ the information from a 
plurality of originating processors into a packet and 

15 transmits the packet to th4 RF information transmission 

network . / 

19. An electronic mail system in accordance with 
claim 18 wherein /the RF information transmission 
network comprises :/ 

20 a switch which receives the packet from the 

receiving interface switch and disassembles the packet 
into information from the plurality of originating 
processors; /and wherein 

£h& RF information transmission network 

25 transmits/ the disassembled information including the 

identification number of the RF receiver relaying the 
information to the destination processor to a switch in 
the RF information transmission network storing a file 
identified by the identification number and any 

30 destination of the RF receiver in the RF information 
transmission network to which the information and 
identification number is to be transmitted by the RF 
4^Lf- ormation t- ranomiscion ne twork a**d a dds any 
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ties tination of -the- ,^F rprpivpr t-n tbp j nr^t-J-^ — 
the RF information transmission network in response^to 
the added destination transmits the information and 
identification number to the destination for 
5 RF broadcast to the RF receiver* / 

.20. An electronic mail system in Accordance with 
claim 8 wherein: / 

the address of the destination processor is 
an identification number of the/ RF receiver in the 
10 rf information transmission network; and 

the receiving interface switch stores 
information which has been /stored by at least one 
electronic mail system /Coupled to the receiving 
interface switch, assembles the information from a 
15 plurality of originating processors into a packet and 

transmits the packet tc/ the RF information transmission 
network . / 

21. An electronic mail system in accordance with 
claim 2 0 whereiA the RF information transmission 

2 0 network comprised : 

a switch which receives the packet from the 
receiving interface switch and disassembles the packet 
into information from the plurality of originating 
processors/ and wherein 

25 /the RF information transmission network 

transmit^ the disassembled information including the 
identification number of the RF receiver relaying the 
information to the destination processor to a switch in 
the RF information transmission network storing a file 

30 identified by the identification number and any 

destination of the RF receiver in the RF information 
transmission network to which the information and 
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inf ormat dCT — -t^a**sm± ssion network ajL d adds any 

destination of the RF receiver to the information ai 
the RF information transmission network in response^ to 
the added destination transmits the information and 
5 identification number to the destination for 

RF broadcast to the RF receiver. 

22. An electronic mail system in accordance with 
claim 9 wherein: 

the address of the destination processor is 
5 10 an identification number of the RF' receiver in the 

RF information transmission network y and 

the receiving interface switch stores 
information which has been stored by at least one 
electronic mail system coup/ed to the receiving 
15 interface switch, assembles /the information from a 

plurality of originating processors into a packet and 
transmits the packet to the /RF information transmission 
network . 

23. An electronic/mail system in accordance with 
20 claim 22 wherein t#e RF information transmission 

network comprises: 

a switch /which receives the packet from the 
receiving interface switch and disassembles the packet 
into information from the plurality of originating 
25 processors; anjd wherein 

the* RF information transmission network 
transmits tfhe disassembled information including the 
identification number of the RF receiver relaying the 
informat/on to the destination processor to a switch in 
30 the RF /inf ormation transmission network storing a file 
identified by the identification number and any 
destination of the RF receiver in the RF information 
tpaasmittrton network to which — the ^mf^rmpit i on nrtdL 
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identi t ication number is to be transmitted W^JEe^RF" 
information transmission networ)£^-----a!icf' adds any 
destination of the RF receiver^to the information and 
the RF inf ormation^J^r^nsmission network in response to 
the addedcie^€ination transmits the information and 
identification number to the destination for 





System For Interconnecting Electronic 
Mail Systems Bv RF Communications 

Abstract b*F TWlE OXESCLCX>Sf*£ 
A system (100) for connecting a plurality of mail 
5 systems (1-N) each transmitting information from one of 

a plurality of originating processors (A-N) to at least 
one of a plurality of destination processors (A-N) 
which may be transported during operation in accordance 
with the invention includes at least one interface 
10 switch (304), an interface switch being coupled to each 

of the plurality of electronic mail systems of 
receiving information originating from an originating 
processor in one of the electronic mail systems for 
transmission to a destination processor in another 
" 15 electronic mail system; and a RF information 

transmission network (302) , coupled to the at least one 
interface switch, for transmitting stored information 
- received from one of the at least one interface switch 

originating from an originating processor in one 
20 electronic mail system . by RF transmission to at least 

one RF receiver which relays the information to a 
destination processor within the another electronic 
mail system. 




/ 



Appendix 

An Appendix containing a listing of control 
programs for controlling the transmission of 
information between an RF receiver and a destination 
processor and controlling the operation of an interface 
switch in accordance with the invention is attached. 
The programs are written in the C programming language. 
The program for controlling the transmission of 
information from the RF receiver to the destination 
processor appears at pages 1-9 and the program for 
controlling the operation of the interface switch 
appears at pages lO-j^f. The Appendix contains subject 
matter which is copyrighted. A limited license is 
granted to anyone who requires a copy of the program 
disclosed therein for purposes of understanding or 
analyzing the invention, but no license is granted to 
make a copy for any other purposes including the 
loading of a processing device with code in any form or 
language . 




Cross-Reference to Related Applications 

Reference is made to other applications which are 
filed on even date herewith which are incorporated by 
reference in their entirety. 

United States Patent Application Serial No. 

o i/ioat/teq , entitled "Electronic Mail ^ystem With RF 

A Communications to Mobile Processors" 1 { Attorney D eefeefe 

A 

No - . 700.2 4)6 4-3X00); an dr 

United States Patent Application Serial No. 

o ifloi^ , entitled "Electronic Mail System With RF 

A Communications to Mobile Processors Originating From 

Outside of the Electronic Mail System", f A tto r ney- Dock e t 

A 

Ne^— ZaO-^ >9 7 6 6 X<DQ >r- 
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/ 



#1ne(udt <»tr1ns.h> 
#1nelu^T<tfM«.h> 

tfnclude < 

•include -^fifKh" 

Wltf fllirtCvola* 

t \ 

\FIU *«fYMie # *outf le- 
cher faufW[S1J f chr # t<iMtrC6],*ttctrm; 
eh«r i»«LW»t43; 
fnt ee^nutLOpt ■ 0; 
char *ptrr 

Int x,deAo)^h,line«1 # ettiftiU-0; 
tte»_t t;\ 

if «fnfH^»\fop»n(ATT_»ttIL_FILt ( »rt«» mm tutu 

prirfff^«%e doe* not ex< it\n" ,ATT_WM L_Ml_B>; 



If { (outfit* i 
< 

print H*\ 



n("tfMteit .ft**","*")) ~ NULL) 
\'t open TFWWX.*»*\n«); 



for<;;) 



* • 0; \ 
do 
< 



file */ 



\ 

\ 



He); 



LfUe); 



chr * feeted 
if < feoff Inf if*)) 

C \ V 

feloeeco 
«lt( 

5 

buffer 1x^3 ■ i 

> 

/• until end 

while (chr I- *\n« U i l 

buffer [xJ * «\0»; /* 

1) 



If (Hi 




ptr ■ etrchrC buffer,') 
if (ptr-buffer «■ 2) 
C 

e«enf(buffer f *%r)]\i 
Ptr**; 

> 

•lee 

ptr • buffer; 

if (*ptf « i.i U *(ptr*1) ee 
ettnell « 1; 



we*\3rd chereeter V 

)i 



if (etteafl) 

ewf tch(line> 



Z 



CM* 2l 



f* dataatr * m/dd, tfaaatr » hhiw V 

/* tat yaar fro» pc */ 

\t - tl«t(IIULL); 

r»Frt«eutfU»,«<©ateJ Xa»,at<a»at»; 

fprOttfCMitfiU^Frfla: I»",butfar>; 



3: 



fp*1ntftoitfU«,«SubJaeti buffer); 
fpHi*tf<o\nfHa,"To: *am hara>\n">; 
If (aa^nua opt) 

Mntf (outf I U.i mim M«\n"iBi9.nui); 



default: 



fprfttfcoutf\La. a *a N ,buff«0; 
braak; 



( 



If (Urn 1) 



t « t!t*<ftJU>; 

fprlntf<outffl« # **atat JU",Vtfmat»; 
fpHntf<eutfila,«Fro»: tfonfcWn"); 
tyrfntf<«utf !U, M Subi««ti Tafaflnd NatMorfc HMM9i\n"); 
fpMntfCoutf U«, M Toi <Naa» haAa>W>; 
If {a*j|_nuB_opt> 
C 

fpHntf (outf * i*, m n*9%*9*'f%»\rr.m9jnm); 
fprlntf(outffl«,n*-,butfVr*3); 

> 

•lac 

fpr Intf (outf ll^na-^buf f *r)> 



fpr Intf (out f i It, buff ar ) t 



tf <ttrcap(buff«r,»ELIN!TER) » 0) 
t 

*tfl_nu»jopt • Una ■ aUMrfl * 0; 



<3 



Copyrfrft: 
Author; 




ConpHert 



fftetuete «d».h> 
ffntlude <ttdlo.h> 
lude <eon1o.h> 
««trfn».K> 
tfnetLtdt «»tdUb.h> 
•Include "teferi.h" 



1990 TELEHUD CORP. 
MCHAU P. FONSCmtE, tt. 
05/13/91 

NAFAftlS.C 

TO EXTRACT Ml SAGES FROM A TEIEFIND PAGER 
VIA IN M-232 PORT ON A PC 

TURtO C«* 1.0 



CONSTANTS 



ftfef Ine DTR_\] 
fdef in* DTRJ 
ftfefif* RTSJtl\ 
M*ffM RTSJ.0 
Mtffne P5R.HI 
idefinv RINCJN 
fdtf fne CD.NI 
M*ftnt FIVE.TICK 
•define F1VK_*EC 
•tttflr* TWELVE.SEC 
•ttfrffrw L0G_FIL£ 
Jdeffrw INTRO STRING 



0x01 
Oxte 
0x02 
Oxfd 
0x20 
0x40 
OxM 

s 

96 

220 

■LOG* 

«PUw« standby, retrieving MtMfes 



/• FUMCTIOM PROTOTYPES 

fnt boorfvoid); 
void busyoff(vofd); 
void fausyon(vetd); 
vold dl*off<votd>; 
void dUon(void); 
fnt Unk(vold); 
vofd prfntjNt»»9«(vofd>i 
fnt rwtaU(void); 
fnt itrobc(vofd>; 
fnt *trofee_deto<v©1d>; 
tmioned tfekttvold); 
Int tfMoutCunolgrwd »tort, tnt delay); 

r VAR1AILI DECLARATIONS */ 

char peser.bufferOlli; 
fnt co»_h»««, cont rol_refl , «t»tut_reg, loa_flao; 
FILE *loo_fHo; 

void natnOnt ot«L*ro, chor **aro.»> 
C 

urwloned atert; 
fnt re*tart,xj 

c«biM • OxJfi; /* uae edttl untaaa i 

/• get cound Una ar au ainte V 



b, Mporotod 

vtho progn 



•1 
-2 
-f 

if 
( 



I port 1 
to* CON port t 
1 ! «U octWIty to • f»t« 



LOO 



for <4p1; K<nu^_»r«; »♦+> 



\ coMLteM ■ WOT; 
M bow * 0x2f 9; 



,H(t0a F!Ll,W» — *»- L > 
,U to'opcn toovn"); 



If Clo«u* l *B> ^, 

pr1irtf<" 

control • 
ototuoj-og • ♦ 6i 

clrtcrO; 
If (UnkO «• 0) 

pr1ntfC"Pl««» ottoch now™***- 
txlt(O); 
> 



/• ttort toy o\ logic high 



butyonOf 
do 

* »t»rt ■ tfetcoO; 
rootort * 0; 



*/ 



do 
i 



ff <bt«pC» 

* prlntjnoooogoO; 
rottart » 1; 
•tort - T*IW_*ECJ 



r hold diopi«y ™?l?" me » 

yhUoCl t<«tout<*tort,T«tve.lIC)J 



J 

UhHo<fMtort); 



*/ 



rlMM tho dloplov button V 



dUoffO; ^ rtl# 

H (lQi_flK> 

' fprlntflloa.fHo.-ProcoM Coyote V<">; 



s 



felOSe<log_fiLe>j 




> 



the Rl If no vie the tutus Register 
uMch 1e\ activated when the pager boepe 

.unefgnedlstert; 
} \ 
■tert - tffkaO; 

uhlle < 1 ^iMout (start .FIVE.riCK)) 
t 

ff l^(1nportb(ststus v ng) t RINGJN) — 0 > 
retum(l); 

> 

retum<0); 



busyon t cusydff toggle the DTK tint vfs the 
Control Reglstkr to strobe In dsts frcei tht pager 



void busyoff<void) 
C 

outportbceontroljneg, Tnportb< control J*g) 1 DTR JU>; 

> 



void fausyonCveld) 

outportb<control_reg, <r, 

> 



ktb(control.rog) I DTR^LO)* 



dison I dfsoff toggle tho UTS >Jnt vU the Control Register 
to slouLete tho pressing of the «Uepley button on tho paper 



vofd dl*on<void> 
€ 

e«tportbtcontrol_rog,tnportb<comrol_rog\| RHJft); 

> 

vofd dleef f <vold> 
C 

outportb<c©ntrol_reg, 1nportb<control_reB> * RTS^O); 

> 

!nt Hnk(void) 
< 

/* accessee the CD line vie the Status Register 
which fs logic high teSen pager Is connected 



if <<1nportb<st«n»_reg) a CDJU) 0) 

retum(O); 
return* 1m 



vofd prtnt.emeage<vold) 

FILE *fite; 

unsigned atart; 

I nt x ( y»O t x"0.ehr i blt; 




r r**ty to *cc«pt p*B" d*t« 
rMd witfl end ndi rocolvod 



V 
*/ 



ehr • 0; 

•tort ■ tleUO; 



wait for start bit 



bit ■ atroboO; 

If (Mt « 0) 



uftUt OtfaeoutCstirt^lVl.sCO); 



If Cblt) 
€ 



If ^° B -J^J tf(lo(Lf|le # n Tr-nBB ,{ OT (on Error, rochock connect 1on\n»); 



diaeff 
•xttCO 



> 



stftobe out 6 bit dati 



for (*■!; x«9; x~> 

chr «« If 
ehr bit « atn 

> 

/* elwr out ato 

for <*s1;x«3;***> 
t 

atroba_data(); 

> 

/* extract atart and and coda* froa^ 



poger alflnen 
pwer tlgnoff 



02, II. 00, » 
03 



ff c(y > 3> tt (chr I- 3» 

/♦ paoar characters 9o and 97 ara 
OxrA and OxFt to dlepley on pig«r 



rted to 



If <ehr « Oxfa) /* 

ehr « •\n'i 
If (ehr — Oxfb> /* 

chr • 0x09; 

pager_fauffer(t] • chr; 
x ++1 



convert to 1 



•/ 
*/ 
*/ 



>iffertz3 » «\0'; /* ™ u teralnata 

buayonO; /• fiMchod receiving *»te */ 



7 



ff <log_#lw) 

fprlnt#(iof.fll« ( n»\n» l p(^r_|iuffer>; 

ff «fllft « foptnUTTJWUl_Fai, W» mm NULL) 

fprfntf<lea_ffU a *jMblt to opon TFMtOK.TMP\n M ); 



\ 



fpr1ntf<fUo,na\n^p*g*rJbuffor>; 
\fpr1Mf(f1U # nB«,DlLtft!TER); 
elo*o(f1U>; 



•tort ■ tld 

*Uo<ttl»*Oirt<start # FIVI SEC)) 
< 

/* wait for or«M btop •/ 
ff CboopO) brak; 

> 

•Imp(I); X* mit one sort oocond 



Int 
C 



radata(vofd) 

tec***** th« ON line Via tht ttatua ftagf at*r 
Nhteh rotun* the bit* Value 

If (1nportb(atatua_reg> ^DSt_Hl> 

roturn(O); 
r«tum(1>; 



frtt 
t 



I 

fnt 



strobeCvold) 
Int bit; 

delayCDj 

buayoffO; 

dolay<*); 

bit « rxdetaO; 

roturncbft); 

■trobt_dota(vo1tf) 

Int bit; 

bueyonOj 

tfolay<2>; 

bit ■ mdaUO; 

bu»yoff(); 

dtlayCD; 

rotum(blt>; 



unafanad tfeka<vold) 



roturn* timer ticks (opprox. 18.2/mc) 
uclng only lower roefstori */ 



union RIGS In, out; 

fn.x.ax ■ 0x0; 

fntB6(0x1a,ft1n,tout>; 

r«turn<out.x.dx>; 



tm «m**M*i*** «t.rt, 4nt d.l^> 

4 - \uMd for till* ~*nt. of up to opprox. 1 hour. 

r X im conjunction *t/tlckt<> 



„ <.t. " ft «»rt • «S» ♦ « 

rtturniiy^ 
rtturflCO); 
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/* mark the end of the command line you built, so you can add ending 

delimiter */ 
sys_command [i ] = NULL; 

/* add the ending quote for the users message so shell wont 

interepert special characters */ 
strcat (sys_command, ,f \'"); 
/* execute command you built */ 
system (sys_command) ; 

rintf ("sending message: %s\n", sys_command) ; 
else\{ 

if (strlen (mesg) — 0 ) { * 
return (0) r 

} 

/* pr^nt error for invalid message length */ 

printf V'telemail error: invalid message length: %s\n", mesg) ; 
return (i 




return (i) ; 



/***************** a * ***************************************************** 

* \ 

* function: getline, (hold-buff er, input-file-pointer) 

* arguments: pointed to buffer where line read will be heald, 

* file pointer to input file 

* description: reads Y line of text from the input line and stores the 

* line re\d into the buffer passed. 

* returns: -1 if EOF oAnumber of characters read in 

* \ 

************************** *\ ********************************************* 

getline (buf f , fp) 
char *buff; 
FILE *fp; 
{ 

int ch, cnt; 

/* keep on reading characetrs fVoin file so long as end of file not 

reached or char is the end offline */ 
for (cnt = 0; ( (ch = fgetc(fp)) !=\e0F) && ch 1= ' \n' ; cnt++) { 
/* MOD BY OT 11/29/90 convertVab to space */ 
/* convert tabs to single spac\ */ 
if (ch == 9) { 
ch = ' '; 

} 

/* MOD BY OT 11/29/90 dont allow Control char */ 
/* only load in ascii characters 
if (isprint (ch) != 0) { 
buff [cnt] = ch; 

) 

else { 

/* turn control characters to sfaces */ 
buff [cnt] = ' 

} 



/* mark the end of the buffer you built */ 
buff [cnt] = ' \0' ; 



/a 



^************************************ 



************************************** 



function: send^mesg (message-pointer) 

arguments: pointer to text message (capcode , text ) to be sent 
description: takes passed message text makes sure the first 8 positions 
are numeric (capcode) . it builds and executes the network 
send command (netsend.sh) to sedn the message passed, 
returns: 0 if not sent otherwise the number of characters sent out 



******** 



t* *************** 



*************************************************/ 



int senimesg (mesg) 
char *meWg;\ 

< \ ' 

char sws icommand [700 ] ; 

int i; 
int ch;\ 

char *me^g_ptr; 

/* left j\stify the message passed to remove leading spaces */ 
strl just (mksg, 512); 

/* trim offV:railing blank spaces from the message */ 
strtrim (mesg) 



/* make sure yoCk have a capcode at least 
if (strlen (mesg) \8) { 



/* start to builW the command to be executed to send message retreieved 

from the mail %px */ 
strcpy (sys_command\ "netsend. sh " ) ; 

/* loop while still ihnre characters in the message */ 
for(mesg_ptr = mesg, \= 11; *mesg_ptr != NULL; i + mesg__ptr+ + ) { 

/* make sure the fiftet 8 positions of the message are numeric */ 
if((i < 19) && (*mesg\J?tr < ' 0' I f *mesg__ptr > ' 9' ) ) { 

printf ("telemail e\ror: invalid capcode: %s\n", mesg); 
return 0; 

} 

/* is the user didsnt seperVte capcode & message then insert a 

space into the command *S 
if (i == 19 && *mesg_ptr ! = ' \) { 
sys_command[19] = 
i = 20; 

} 

/* enclose the users message with\' so shell wont interpet 

special characters */ 
if (i — 20) { 

sy s_command [20] « ' \ ' ' ; 
i = 21; 

} 

/* put the character from the message on\o to the 

command to be executed"*/ 
sys_command [ i 3 = *mesg_ptr; 



/* since your just starting clear the message area */ 
memset (mesg, NULL, MAXMSGLEN); 

/* keep on geting lines from the file until you reach end of file */ 
whilst get line (buff , fp) != -1) { 

\* every mail message start with the word "From " */ 
ilf (strncmp(buff , "From ", 5) ~ 0) { 

\ /* set flag telling you are currently going thru mail header 

\ so you dont add it to the message */ 
\in_header = 1; 

y * call routine to the last message if any exists */ 
ssend_mesg (mesg) ; 
continue; 

/* a m\ail header end with the following string */ 
if (strnVmp (buf f , "Content-Length:", 15) == 0) { 

/* tuVn off flag so you know you are no longer in mail 
message header */ 

in_head^r = 0; 

/* clear^he old message since this is a new one */ 

memset (mesa, NULL, MAXMSGLEN) ; 

continue; 

/* if the line youyare now reading in not part of the mail header 

add it to the message */ 
if (in_header -- 0) {\ 

strl just (buff, 512V 

strtrim (buf f ) ; \ 

/* make sure you donK add more than the message length */ 
if ( (strlen (buf f ) + stolen (mesg) ) < MAXMSGLEN) { 

strcat (mesg, " "); \ 

strcat (mesg, buff) ; 

} /* end of read line while */ \ 

/* send the last message in the file\ */ 
send_mesg (mesg) ; \ 
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Program name: telemail.c network mail pickup 

Description: program searches the passed "mail" file and extracts 

the messages from it. a message is delimited by the words 
"message length" and "From these messages are then 
out on the telefind network, non ascii characters 
are skipped and invalid messages are displayed to the 
standard output. 
Author: Oren Tavory 
sVte : telefind . corp 
dite: 11/25/90 
modification history: 

11/29/90 MOD BY OT fix problem of tabs being sent to network 

by converting tabs to a space char 
11/29/90 MOD BY OT fix problem of control characters being 
passed if the message 

********** *>* ************************************************************** f 
#include <sttaio.h> 
^include <str\ng.h> 
# include <ctypeyh> 

#define MAXMSGLEl\512 
#define MAXLINELEN\512 

void main (argc, argvJS 
int argc; 
char *argv [ ] ; 
{ 

FILE *fp; 
char *buff; 
char *mesg; 
int in__header; 

/* make sure user passed filename to be converted */ 
iffargc 2) { 

printf ("telemail ERROR: Usa^e: telemail mail-f ilename\n" ) , 

exit (1) ; 

} 



/* open the mail file */ 
if((fp = fopen(argv[l] , M r") ) == NULL)\{ 

printf ("telemail error: cant open ma\l file %s\n r 

exit (2) ; 

} 



argv[l] ) , 



/* allocate need buffer that will hold each\line of the file */ 
if ((buff * (char *) malloc ( MAXLINELEN * sizW (char ) ) ) ™ NULL) { 

printf ("telemail error: cant allocate memo\y for bufferVn"), 

exit (3) ; 

} 



/* allocate buffer for message to be stored */ 
if ( (mesg = (char *) malloc ( MAXMSGLEN * sizeof (chaV) ) ) == NULL) { 

printf ("telemail error: cant allocate memory f or\message\n ,, ) ; 

exit (4) ; 

} 



)3> 



\ 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, I believe I am the original, first 
and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of 
the subject matter which is claimed and for which a patent is sought on the invention entitled: 

"SYSTEM FOR INTERCONNECTING ELECTRONIC MAIL SYSTEMS BY RF 
COMMUNICATIONS" 



the specification of which (check one) 



□ 



is attached hereto. 



was filed on 



as Application Serial No. 
and was amended on 



(if applicable) 

x^I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

N^I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1 .56(a). 

' n J I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's 
ceQficate having a filing date before that of the application on which priority is claimed : 



Pripj Foreign Application^) 



Priority Claimed 



(Number) 



(Number) 



(Number) 



(Number) 




(Number) 



Y/ (Number) 



(Country) 



(Country) 



(Country) 
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(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



(Day /Month/Year Filed) 



(Day /Month/Year Filed) 



(Day /Month/Year Filed) 



(Day/Month/ Year Filed) 



□ 

Yes 



□ 

Yes 

□ 

Yes 

□ 

Yes 

□ 

Yes 

□ 

Yes 



□ 

No 

□ 

No 

□ 

No 

□ 

No 

□ 

No 

□ 

No 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States applications) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application 
in the manner provided by the first paragraph of Title 35, United States Code, §1 12,1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, §1 .56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



None 



(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 



(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 



(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 



(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 

(Continued on Page 2) 



rinci^Rttorneys; Donald R. Antonelli, Reg. No . 



I hereby appoint as princip||£ttorneys; Donald R. Antonelli, Reg. No^2Q^JEpavid T. Terry, Reg. No. 20,178 ; 
Melvin Kraus, Reg. No. 22.466: Stanley A. Wal, Reg. No. 26.432 : William I. Solomon^ Reg. No. Grti^E. 
Montone, Reg. No^JSJll^ Ronald J. Shore, Reg. No . 28.577: Donald E. Stout ^jfej No .,26,422: Alan E. Schiavelli, 
Reg. No. ,32,08.7 and James N. Dresser, Reg. No.^973 to prosecute and transact all business connected with this ap- 
plication and any related United States application and international applications. Please direct all communications to 
the following address: 

5 $ 0[ Antonelli, Terry, Stout & Kraus 

(^09^ Suite 600 

* ^0^-1919 Pennsylvania Avenue, N.W. 

^0\Washington, D.C. 20006 
Telephone: (202) 828-0300 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on in- 
formation and belief are believed to be true; and further, that these statements were made with the knowledge that willful 
falsKstatements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 
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Residence Same As Post Office Address Citizensh 

Post Office Address 3836 West 86th Street, Chicago^KIllinois 60( 
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Rfsidence Same As Post Office Address j- |^ Citizenship U>S 



Post Office Address 212 Tara Drive, Lockport, Illinois 60441 
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Rfgidence Same As Post Office Address Citizenship LT. S . 
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Date Inventor 
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Applicant or Patentee: Thomas J. Campana. Jr.. et al. 

Serial or Patent No.: _ Attorney's Docket No.: 780. 29767X0 0 

Filed or Issued: May 20, 1991 

For: "SYSTEM FOR INTERCONNECTING ELECTRONIC MAIL SYSTEMS BY RF COMMUNICATION S 



VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 



As a below named inventor, I hereby declare that I qualify as an independent inventor as 
defined in 37 CFR 1.9(c) for purposes of paying reduced fees under Section 41(a) and (b) 
of Title 35, United States Code, to the Patent and Trademark Office with regard to the 

invention entitled "System for Interconnecting Electronic Mail Systems by 

RF Communications " described in 

[X] the specification filed herewith. 

til Application Serial No.: , filed: . 

yj Patent No.: , issued: . 

1 '\ J 

I have-not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights in the invention to any 
persojg who could not be classified as an independent inventor under 37 CFR 1.9(c) if 
that person had made the invention, or to any concern which would not qualify as a 
small business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 
1.9(e>T 

Each g^rson, concern or organization to which I have assigned, granted, conveyed, or 
licensfey or am under an obligation under contract or law to assign, grant, convey, or 
licenseMany rights in the invention is listed below: 

ttl] no such person, concern, or organization. 

persons, concerns, or organizations listed below.* 

*NOTE: Separate verified statements are required from each 

named person, concern, or organization having rights 
to the invention averring to their status as small 
entities. (37 CFR 1.27). 
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I acknowledge the duty to file, in this application or patent, notification of any change 
in i*tatu6 resulting in loss of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance fee due after the date on 
which status as a small entity is no longer appropriate, (37 CFR 1.28(b)). 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further, that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may Jeopardize the 
validity of the application, any patent issuing* thereon, or any patent to which this 
verified statement is directed* 
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